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NEW ENGLAND DIVISION. CORPS OF ENGINEERS
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WALTHAM. MASSACHUSETTS 02154

~REPLY TO

ATTENTION OF:
a , NEDED-E

JUN 2 5 1979
I

Honorable Ella T. Grasso
Governor of the State of Connecticut
State Capitol
Hartford, Connecticut 06115

Dear Governor Grasso:

I am forwarding for your use a copy of the Hanover Pond Dam Phase I
Inspection Report, which was prepared under the National Program for
Inspection of Non-Federal Dams. The report is based upon a visual
inspection, a review of past performance, and a preliminary hydro-
logical analysis. A brief assessment which emphasizes the inadequacy
of the project spillway under test flood conditions is included at the
beginning of the report.

The preliminary hydrologic analysis has indicated that the spillway
capacity for the Hanover Pond Dam would likely be exceeded by floods
greater than 6 percent of the Probable Maximum Flood (PMF), the test
flood for spillway adequacy. Screening criteria for initial review of
spillway adequacy specifies that this class of dam, having insuffi-
cient spillway capacity to discharge fifty (50) percent of the PMF,
should be adjudged as having a seriously inadequate spillway and the
dam assessed as unsafe, non-emergency, until more detailed studies
prove otherwise or corrective measures are completed.

The classification of "unsafe" applied to a dam because of a seriously
inadequate spillway is not meant to indicate the same degree of
emergency as would be associated with "unsafe" classification applied
for a structural deficiency. It does mean, however, that based on an
initial screening and preliminary computations there appears to be a
serious deficiency in spillway capacity. This could render the dam
unsafe in the event of a-severe storm which would likely cause
overtopping and possible failure of the dam, significantly increasing
the hazard potential for loss of life downstream from the dam.
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NEDED-E
Honorable Ella T. Grasso

It is recommended that within twelve months from the date of this
report the owner of the dam engage the services of a professional or
consulting engineer to determine by more sophisticated methods and
procedures the magnitude of the spillway deficiency. Based on this
determination, appropriate remedial mitigating measures should be
designed and completed within 24 months of this date of notification.
In the interim a detailed emergency operation plan and warning system
should be promptly developed. During periods of unusually heavy
preciptiation, round-the-clock surveillance should be provided.

I have approved the report and support the findings and recommenda-
tions described in Section 7, with qualifications as noted above. I
request that you keep me informed of the actions taken to implement
these recommendations since this follow-up is an important part of the
non-Federal Dam Inspection Program.

A copy of this report has been forwarded to the Department of Znviron-
mental Protection, the cooperating agency for the State of Connect-
icut. This report has also been furnished to the owner of the
project, Mr. Bruce Marks, Director of Public Works, City of Meriden,

Meriden Town Hall, Meriden, Connecticut 06450.

Copies of this report will be made available to the public, upon
request to this office, under the Freedom of Information Act. In the
case of this report the release date will be thirty days from the date

of this letter.

I wish to take this opportunity to thank you and the Department of

Environmental Protection for your cooperation in carrying out this
program.

Sincerely yours,

N ADLER _ _ _

Co onel, Corps of Engineers

D i ision Engineer
Accession For
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DTIC TAB
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BRIEF ASSESSMENT

PHASE I INSPECTION REPORT

NATIONAL PROGRAM OF INSPECTION OF DAMS

Name of Dam: HANOVER POND DAM
Inventory Number: CT 00134
State Located: CONNECTICUT
County Located: NEW HAVEN
Town Located: MERIDEN
Stream: QUINNIPIAC RIVER
Owner: CITY OF MERIDEN
Date of Inspection: DECEMBER 7, 1978
Inspection Team: PETER HEYNEN

CALVIN GOLDSMITH
TED STEVENS
GONZALO CASTRO
THOMAS KELLER

The dam is roughly 430 feet long consisting of a stone
and concrete outlet structure abutment 53 feet in length, a
curved spillway 147 feet long, and an 80 foot long auxiliary
spillway, the crest of which is 0.4 feet above that of the
main spillway. To the right of the auxiliary spillway is an
earth dike embankment which is approximately 150 feet in
length and has a core wall cutoff consisting of steel sheet
piling driven to refusal with a 12 foot wide clayey silt
core placed upstream of the sheeting. The maximum height of
the dam is about 27 feet above the bed of the Quinnipiac
River. The downstream slope of the earth dike is inclined
approximately 4 horizontal to 1 vertical. Both the main and
auxiliary spillways are broad-crested concrete weirs with a
vertical downstream face and inclined reinforced concrete
aprons leading to the streambed. The low level sluice gates
are 3 feet by 4 feet in dimension and are located in the left
abutment structure. All four floor stands to the sluice
gates are well maintained and presently operable.
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Based on the visual inspection at the site and its past
performance, the dam appears to be in fair condition. No
evidence of instability was observed in the earth dike,
either of the spillways, or in the left abutment outlet
structure. There are some areas requiring attention,
including the spillway aprons, which are badly deteriorated.

Based upon the size (Intermediate) and the hazard
classification (High) of this dam in accordance with Corps
if Engineers guidelines, the Test Flood will be equivalent
to the Probable Maximum Flood (PMF). Peak inflow to the
pond is 74,700 cfs; peak outflow (Test Flood) is 72,900 cfs
with the dam overtopped 6.3 feet. Based upon our hydraulics
computations, the spillway capacity is 4600 cubic feet per
second (cfs), which is equivalent to 6% of the Test Flood.

The peak failure outflow from the dam breaching would he
31,700 cfs. An overtopping of the dike of 3.5 feet without
breaching would cause flooding of the retail boat store
located immediately downstream of the dam with a potential
for loss of life. A breach of the dike or a collapse of the
spillways would develop a 12 foot wave with an increased
potential for loss of life.

It is recommended that further studies be undertaken to
perform a more refined hydraulic/hydrologic study to
determine the best way to increase the capability of the
spillway to pass a greater percentage of the Test Flood.

It is further recommended that a registered professional
engineer investigate the deteriorated spillway aprons and
develop a repair scheme or redesign which will preclude
future damage to the spillway or aprons.

An operations and maintenance plan should be instituted,
to include complete documentation for future reference.
Maintenance presently required includes filling of eroded
areas of the dike adjacent to the' auxiliary spillway,
removing trees on the dike adjacent to the auxiliary
spillway, and the placement of rip rap on the upstream slope
of the dike for erosion protection.

~ii
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The above recommendations and remedial measures, as
further described in Section 7, should be instituted within
one year of the owner's receipt of this Phase I Inspection
Report.

9. Pen M E.

',£ Project Manager

Cahn Engineers, Inc.

,. Edg4W B . Vinal, Jr. / P.E.

.. ' Senior Vice Presid t, ,- - Cahn Engineers, Inc.
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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for
Phase I Investigations. Copies of these guidelines may be
obtained from the Office of Chief of Engineers, Washington,
D.C. 20314. The purpose of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards to
human life or property. The assessment of the general
condition of the dam is based upon available data and visual
inspection. Detailed investigation, and analyses involving
topographic mapping, subsurface investigations, testing,
and detailed computational evaluations are beyond the scope
of a Phase I Investigation; however, the investigation is
intended to identify any need for such studies.

In reviewing this report, it should be realized at the
reported condition of the dam is based on observ ions of
field conditions at the time of inspection along th data

available to the inspection team. In cases re the
reservoir was lowered or drained prior to inspec -, such

action, while improving the stability and safety o ' ! dam,
removes the normal load on the structure and ma, obscure
certain conditions which might otherwise be detectable if
inspected under the normal operating environment of the
structure.

It is important to note that the condition of a dam
depends on numerous and constantly changing internal and
external conditions, and is evolutionary in nature. It
would be incorrect to assume that the present condition of
the dam would necessarily represent the condition of the dam

at some point in the future. Only through continued care
and inspection can there be any chance that unsafe
conditions will be detected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established Guidelines, the Spillway Test Flood is based on

the estimated "Probable Maximum Flood" for the region
(greatest reasonably possible storm runoff), or fractions
there of. Because of the magnitude and rarity of such a
storm event, a finding that a spillway will not pass the
test flood should not be interpreted as neccessarily posing
a highly inadequate condition. The test flood provides a
measure of relative spillway capacity and serves as an aid
in determining the need for more detailed hydrologic and
hydraulic studies, considering the size of the dam, its
general condition and the downstream damage potential.

V
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PHASE I INSPECTION REPORT

HANOVER POND DAM

SECTION I

PROJECT INFORMATION

1.1 General

a. Authority - Public Law 92-367, August 8, 1972,
authorized the Secretary of the Army, through the Corps of
Engineers, to initiate a National Program of Dam Inspection
throughout the United States. The New England Division of
the Corps of Engineers has been assigned the responsibility
of supervising the inspection of dams within the New England
Region. Cahn Engineers, Inc. has been retained by the New
England Division to inspect and report on selected dams in
the State of Connecticut. Authorization and notice to
proceed were issued to Cahn Engineers, Inc. under a letter
of November 28, 1978 from Max B. Scheider, Colonel, Corps of
Engineers. Contract No. DACW33-79-C-0014 has been assigned
by the Corps of Engineers for this work.

b. Purpose of Inspection Program - The purposes of the
program are to:

(1) Perform technical inspection and evaluation of
non-federal dams to identify conditions
requiring correction in a timely manner by non-
federal interests.

(2) Encourage and prepare the States to quickly
initiate effective dam inspection programs for
non-federal dams.

(3) To update, verify and complete the National
Inventory of Dams.

c. Scope of Inspection Program - The scope of this
Phase I 'inspection report includes:

(1) Gathering, reviewing and presenting all
available data as can be obtained from the
owners, previous owners, the state and other
associated parties.

1
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(2) A field inspection of the facility detailing the
visual condition of the dam, embankments and
appurtenant structures.

(3) Computations concerninq the hydraulics and
hydrology of' the facility and its relationship
to the calculated flood through the existing
spillway.

(4) An assessment of the condition of the facility
and corrective measures required.

It should be noted that this report does not pass
judgement on the safety or stability of the dam other than
on a visual basis. The inspection is to identify those
features on the dam which need corrective action and/or
further study.

1.2 Description of Project

a. Description of Dam and Appurtenances - The dam is
roughly 430 feet long consisting of a stone and concrete
bulkhead abutment 53 feet in length, a curved spillway 147
feet long and an 80 foot long auxiliary spillway, and an
earth embankment to the right of the spillways, which is
approximately 150 feet in length. The earth dike has a core
wall of clayey silt which is thought to be approximately 12
feet wide. The maximum height of the dam is in excess of 25
feet. The dike has downstream slopes on the order of 4
horizontal to 1 vertical. Both the left curved spillway and
the right auxiliary spillway are broadcrested concrete weirs
with vertical downstream faces and inclined reinforced
concrete aprons to the streambed. The left dam abutment
appears to be founded on rock while the right, auxiliary
spillway and dike were constructed by first driving steel
sheet piling to refusal. The low level outlets are 3 foot by
4 foot sluice gates located within the left dam abutment.
All four sluice gates are presently operable.

b. Location - The dam is located on the Quinnipiac
River in a rural area of the City of Meriden, County of New
Haven, State of Connecticut. The dam is shown on the
Meri en U.S.G.S. Quadrangle Mgp having coordinates latitude
N 41 31.2' and longitude W 72 49.6'. Downstream of the dam
there is a retail boat store, a sewage treatment facility
and the community of Yalesville.

c. Size Classification - (Intermediate) The dam
impounds an estimated 1800 acre-feet of water with the pond
level at the top of the dam, which at elevation 94, is
approximately 27 feet above the streambed of the Quinnipiac
River.

2

/



d. Hazard Class.fication - HIGH - The initial impact
area consists of a retail boat store located immediately
downstream of the dam. Further downstream are a few
isolated structures and a sewage treatment plant.
Approximately 2 miles downstream from the dam, the
Quinnipiac River flows through the community of Yalesville.
During the recent storm of January 25, 1979, there was
flooding along the river with the most extensive flooding
occuring at a trailer park adjacent to the river in
Yalesville. Overtopping of the dike, even without failure,
has potential for loss of life at the retail store
immediately downstream of the dam.

e. Ouwnership City of Meriden
Meriden Town Hall
Meriden, Connecticut
Mr. Bruce Marks,
Director of Public Works
(203) 634-0003

f. Ooerator - None

g. Puroose of Dam - Recreational.

h. Design and Construction History - The eam was
originally constructed in 1915. After a portion of the
embankment was washed out by the 1938 hurricane, Clarence M.
Blair, a member of the Connecticut Roard of Supervision of
Dams, ordered the City of Meriden to lower the dam 3 feet in
order to place the structure in a safe condition. No work
was performed until 1950, when the auxilliary spillway was
constructed. No final certificate of approval was issued
for the auxilliary spillway. On March 14, 1962, the
auxiliary spillway collapsed. It was repaired in September
1962, however, the adjacent embankment was still lower than
designed.

On April 25, 1968, a 75 foot long breach of the dike
at the right end of the dam occurred and drained nearly the
entire pond. During the autumn of 1968, repair.s to the dike

3
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were carried out including the driving of sheet piling and
the reconstruction of the impervious dike core using a
"blended clay-soil material". Sluice gates of the type
depicted at the end of Appendix Section B were installed in
the early 1970's.

i. Normal Operational Procedures - The sluice gates
are opened with a gasoline powered wrench approximately 3/4
of the way when the backwater of Hanover Pond causes
upstream flooding. Care is taken to limit the flow somewhat
due to the concern for the facilities of the sewage
treatment plant located downstream adjacent to the
Quinnipiac River. It should be noted that the gasoline
powered wrench is stored off-site at the City of Meriden
Public Works facilities.

1.3 Pertinent Data

a. Drainage Area - 83.0 square miles of rolling to flat
coastal terrain. The drainage area is mostly rural, with
the majority of the developments being residential. A
portion of the drainage area along Sodom Brook includes
parts of the City of Meriden.

b. Discharge at Damsite - Discharge from the pond is
from the main and auxiliary spillways and from four low
level sluice gates.

Outlet works (4 sluices): 3' x 4' at Invert el. 70.2
Maximum known flood
at damsite: N/A
Ungated capacity of
spillways at top of dam: 4600 cfs at el. 91
Ungated capacity of
spillways at test flood
elevation: 4600 cfs
Gated spillway capacity
at normal pool elevation: N/A
Gated spillway capacity
at test flood elevation: N/A
Total spillway capacity
at test flood elevation: 46-0 cfs
Total project discharge at
test flood elevation: N/A

4



I
c. Elevations - (Ft. above M.S.L., U.S.G.S. Datum)

Streambed at centerline
of dam: 67 (approx.)
Maximum tailwater: N/A
Upstream portal invert
diversion tunnel: N/A
Recreation pool:
Full flood control pool: N/A
Spillway crest
(main - left): 87.5
(auxiliary - right): 87.9
Design surcharge
(Original Design): N/A
Top of Dam (Dike): 94
Test flood design surcharge:100+

d. Reservoir

Length of maximum pool: 3400+ ft.
Length of recreation pool: 3400 ft.
Length of flood
control pool: N/A

e. Storage

Recreation pool: N/A
Flood control pool: N/A
Spillway crest pool: N/A
Top of dam (el. 94): 1800 ac. ft. (estimated)
Test flood pool: 1800+ ac. ft.

f. Reservoir Surface

Top of dam (el. 94): + 76+ acres
Test flood pool (el. 100-): 76+ acres
Flood-control pool: N/A
Recreation pool: 76 acres
Spillway crest: 76 acres

g. Dam

Type: Concrete and stone
construction for

e. spillways and left
abutment & bulkhead.
Earth dike embankment
with steel sheet piling
and clayey silt core.

5
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Length (total): 430 ft.
Height: 25+ ft.
Top Width (Dike): 45 ft. (variable)
Side Slopes (Dike): 4H to 1V (downstream)
Zoning: N/A
Impervious Core (Dike): Clayey silt - 12' wide
Cutoff (Dike & Auxiliary
Spillway): Steel sheet piling driven

to refusal
Grout curtain: N/A
Other: None

h. Diversion and regulating tunnel - N/A

Type
Length
Closure
Access
Regulating Facilities

i. Spillways

Type: Broadcrested concrete
weirs with vertical
downstream faces

Length of weirs: 147 ft. (left - main)
80 ft. (right - auxiliary)

Crest elevations: 87.5 (left)
87.9 (right)

Gates: N/A
U/S Channel: Shallow sand and gravel

slope
D/S Channel: Inclined reinforced concrete

aprons to streambed
General: N/A

j. Regulating Outlets (Four sluices)

Invert: 70.2
Size: 3' x 4'
Description: Sluices with gates
Control Mechanism: 4 floor stand lifts
Other: Trash racks to sluices

6
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j SECTION 2: ENGINEERING DATA

2.1 Design

a. Available Data - The available data consists chiefly
of drawings and correspondence by the City of Meriden, the
members of the State Board of Supervision of Dams, and the
U.S. Army Corps of Engineers.

b. Design Features - The drawings are mostly proposed
repair or alteration schemes. It was difficult to discern
what actually was used for the construction of the dam and
appurtenances. The composite plan in this report is based
upon the existing plans as they relate to what was actually
seen during our field inspections.

c. Design Data - There were no engineering values,
assumptions, test results or calculations available for the
original construction. Post 1938 alteration or repair
schemes were proposed in detail, although it appears no
actual work was undertaken for the auxiliary spillway until
1950. Drawings for this work are proposed, rather than as-
built drawings.

2.2 Construction

a. Available Data - Borings and compaction tests by the
Hamden Testing Company for the 1968 embankment
reconstruction are available from the State of Connecticut
Department of Water and Related Resources, a division of the
Department of Environmental Protection.

b. Construction Considerations - No information was
available.

2.3 Operations

During heavy storms, the police check the dam
periodically. Lake level readings are taken only during
storms.

2.4 Evaluation

a. Availability - Existing data was provided by the
State department of Water and Related Resources, and by the
City of Meriden. The owner made the dam available for
visual inspection.

7
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b. Adequacy - The limited. amount of as-built
engineering data available made it impossible to perform an
in-depth assessment of the dam. The final assessement of
this investigation must be based, therefore, on the visual
inspections, performance history, hydraulic computations of
spillway capacity, and approximate hydrologic judgement.

c. Validiyt - Except for the proposed plans and the as-
built conditions as discussed in 2.l.b, a comparison of
record data and visual observations reveals no observable
significant discrepencies in the record data.

8
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SECTION 3: VISUAL INSPECTION

3.1 Findings

a. General - The general condition of the dam is fair.

Inspection revealed areas requiring attention.

b. Dam - At the time of our initial inspection the

water level in the pond was at elevation 87.9,
approximately.

Dike - The earth dike to the right of the auxiliary
spillway was in good conaition at the time of our
inspection. There were no seeps or areas of sloughing
evident. There was an area of the upstream part of the dike
near the right spillway abutment that has not been filled in
and appears to have been used as a ramp for construction and
maintenance equipment to gain access to the upstream edge of
the dam. This is illustrated in Photo 1. There has been
some erosion on the upstream face, the crest, and the
downstream face of the dike adjacent to the auxiliary
spillway right wingwall. Trespassing was evident on the
crest and downstream face of the dike. The downstream face
has some minor erosion, but the majority of it is grass
covered with no significant signs of erosion. There is a
group of trees growing adjacent to the right, auxiliary
spillway wingwall on the downstream face of the dike, which
are shown in Photo 2.

Main Spillway - The main spillway appears to have a
concrete downstream vertical face with an inclined concrete
apron immediately downstream, and a horizontal concrete
apron downstream of the inclined apron. The horizontal
apron has broken into many pieces and separated from the
inclined apron; many pieces are missing, especially at its
downstream edge as shown in Photo 4. Water flowing over the
edge of the horizontal apron probably undermined the apron
causing it to crack. The cracked pieces were probably
carried downstream during periods of high spillway
discharge. Water flowing into the gap between the inclined
apron and horizontal apron is probably undermining both
aprons (see Photo 5).

Auxiliary Spillway - The downstream face of the
auxiliary spillway consists of sheet piling. The upper
inclined apron of the auxiliary spillway, downstream of the
sheet piles is in good condition. The lower, near

9
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horizontal apron of the auxiliary spillway is in poor
condition. It is cracked in many places and reinforcing is
exposed in several areas. Concrete pieces of the lower
apron are missing. There are trees growing near the edge of
the lower apron which may have contributed to cracking of
the apron as seen in Photo 6.

c. Appurtenant structures - The low level outlets are
sluices through the left dam abutment and are operated by 4
relatively new floor stands. The floor stands are operated
by a gasoline powered wrench which is stored off-site at the
City of Meriden Public Works facilities. An upstream view
of the new floor stands and of a small portion of the trash
racks protecting the sluice gates is shown in Photo 3. The
abutment itself is of concrete and stone masonry
construction and is in good condition.

The upstream approaches to both spillways were
observed to be shallow, approximately 1 foot below the
crests of the spillways.

d. Reservoir area - The area surrounding the reservoir
is partially developed with single family residences, with

the remainder of the shoreline being wooded land oL fields.

e. Downstream Channel - The channel is a sand and
gravel bottom with debris collected near the downstream edge
of the main spillway. Numerous trees grow on the bottom of
the channel, some of which have caused deterioration of the
lower apron of the auxiliary spillway.

Several seeps were observed through the rock ledge
exposed on the left side of the channel just downstream of
the outlet structure. Water was observ-d flowing from a 15
inch diameter clay pipe located in the left channel wall
downstream of the dam. This clay pipe probably provides
surface drainage for the road above the left abutment.

3.2 Evaluation

Based on the visual inspection, it was possible to
assess the dam as being in fair condition. The following

features which could influence the future condition or
stability of the dam were identified.

1. Severe deterioration of the main spillway aprons can
result in undermining at the downstream toe of the
spillway.

10
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2. Deterioration of the auxiliary spillway lower apron,
even though not severe at the present time, can
present a stability problem in the future.

3. Trees growing on the downstream slope of the earth
embankment next to the auxiliary spillway contribute
to the deterioration of the spillway apron and
walls.

4. Erosion of the crest and downstream and upstream
slopes of the earth embankment could become worse
and compromise the integrity of the earth dike.

11.
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SECTION 4 OPERATIONAL PROCEDURES

4.1 Regulatory Procedures

The four sluice gates are opened approximately 3/4 of

the way when the backwater of Hanover Pond causes flooding
of upstream developments. Attempts are made to limit the
flow downstream to the sewage treatment facility, but only
when upstream flooding is not a problem.

4.2 Maintenance of Dam

Vegetation on the dam is cut with a sickle periodically

during the summer. Maintenance to the dam itself is to be
accomplished on an as-needed basis, however some much-needed
maintenance has been neglected. A gradual gravel upstream
approach to the spillways is maintained to allow a crane to
move across the dam during periods of low water levels and
remove debris from the trash racks and from the downstream
toe of the dam.

4.3 Maintenance of Operating Facilities

Maintenance to the sluice gates is on an as-needed
basis. The most recent maintenance was during the summer of
1978 when one gate stem was replaced and at which time a
crane removed debris from the trash racks and downstream toe

of the dam.

4.4 Description of Any Formal Warning System In Effect

No formal warning system is in effect. In the event of a
large storm, police check the dam periodically and would
warn downstream residents in the event of an emergency.
However, there appears to be no set criteria for when the
police should or should not check the dam.

4.5 Evaluation

The operational procedures for the dam are generally
adequate, however, the maintenance procedures need
improvement, most notably in the area of the downstream

concrete spillway aprons. A formal program of operation and
maintenance procedures should be implemented, including
documentation to provide complete records for future
reference. Also, a formal warning system should be
developed and implemented within the time frame indicated in
Section 7.1.c. Remedial operation and maintenance
recommendations are presented in Section 7.

12
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SECTION 5: HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

a. General - The dam is a low storage - high spillage
type project. The relationships of peak inflow to peak
outflow, and of peak outflow to spillway capacity, are
somewhat similar to a run-of-the-river type dam.

b. Design Data - No computations could be found for the
original dam construction. There was a great deal of
controversy from 1938 to 1950 pertaining to the inadequate
spillway capacity, with the result being the construction of
an auxiliary spillway in 1950. Numerous figures on required
spillway capacities and related information are included in
the voluminous correspondence during this 12 year period.

c. Experience Data - Flooding upstream caused by the
backwater created by the dam has been a problem in the past.
At times it has been necessary to ferry residents from their
homes in boats due to the flooding. Recently, large flows
in the Quinnipiac River downstream of the dam have caused
substantial damage, most notably to a trailer park inhabited
largely by elderly residents. There is every reason to
expect increased flows due to a failure of the dam would
cause a great deal more damage and possible loss of life in
those same downstream residential areas.

d. Visual Observations - It appears unlikely that the
spillways would become blocked due to debris. The sluice
gates would be subject to blockage due to debris on the
trash racks, as is to be expected.

e. Test Flood Analysis - The test flood for this high
hazard, intermediate size dam is equivalent to the Probable
Maximum Flood (PMF). Based upon "Preliminary Guidance for
Estimating Maximum Probable Discharges", dated March, 1978,
peak inflow to the reservoir is 74,700 cfs (Appendix D-8);
peak outflow (Test Flood) is 72,900 cfs with the dam (dike)
overtopped 6.3 feet (Appendix D15). Based upon our
hydraulics computations, the collective spillway capacity is
4,600 cfs, which corresponds to roughly 6 percent of the
Test Flood peak outflow.

13
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Utilizing the April, 1978, "Rule of Thumb Guidance

for Estimating Downstream Dam Failure Hydrographs", the peak3 failure outflow from the dam breaching would be 31,700 cubic
feet per second. This would result in a 12 foot wave
immediately downstream of the dam at the retail boat store.

I Further downstream are a few isolated structures and a
sewage treatment plant. Approximately two miles downstream
from the dam, the Quinnipiac River flows through the
community of Yalesville, where extensive flooding occurredat a trailer park due to the storm of January 25, 1979.
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SECTION 6: STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

,I. Vi:;ua1 Ob:;vr vt: ion:; - The vi:;ual ins;p)ections did not
i :;cIo ;e any immediate stabi lity prohlem:;. The horizontal

aprons of the auxiliary spillway and particularly of the
main spillway are in poor condition. Undermining of the
horizontal apron of the main spillway is probably the
primary cause for its deterioration. A gap between the
horizontal and inclined aprons of the main spillway makes
the inclined apron susceptible to undermining, which could
lead to instability of the main spillway.

b. Design and Construction Data - There is not enough
design and construction data available to permit an in-depth
assessment of the structural stability of the dam.

c. Operation Records - Since the collapse of the
original auxiliary spillway, and its subsequent
reconstruction, there has been no record or indication of
any instability. The left abutment structure and the main
spillway have not had any indications of structural
instability since constructed in their present
configuration.

d. Post Construction Changes - Since the latest
construction of the dike and spillways, no significant post
construction changes have been effected.

e. Seismic Stability - The dam is in Seismic Zone 1,
and, according to the Recommended Guidelines, need not be
evaluated for seismic stability.

21
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SECTION 7: ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition - Based upon the visual inspection of the
dam and its past performance, the dam appears to be in fair
condition. No evidence of immediate structural instability
was observed in the abutments, spillways, or the earth dike.
The primary areas requiring attention are the inadequate
spillway capacity, the severely deteriorated spillway
aprons, and the trees growing on the earth dike adjacent to
the auxiliary spillway.

Based upon "Preliminary Guidance for Estimating
Maximum Probable Discharges" dated March, 1978, peak inflow
to the reservoir is 74,70C cubic feet per second; peak
outflow (Test Flood) is 72,900 cubic feet per second with
the dam overtopped 6.3 feet.

Based upon our hydraulics computations, the
collective spillway capacity is 4,600 cubic feet per
second, which is equivalent to approximately 6 percent of
the Test Flood.

b. Adequacy of Information - The information available
is such that an assessment of the condition and stability of
the dam must be based solely on visual inspection, the past
performance of the dam, and sound engineering judgement.

c. Urgency - It is recommended that the measures
presented in ection 7.2 and 7.3 be implemented within 1
year of the owner's receipt of this report.

d. Need for Additional Information - There is a need
for more information as recommended in Section 7.2.

7.2 Recommendations

1. Based upon the rough computations in Appendix D, the
dam spillway capacity will be exceeded by the Test
Flood. More sophisticated flood routing should be
undertaken by hydrologists/hydraulics engineers to
refine the Test Flood figures. A study should be
undertaken and recommendations made to increase the
spillway capacity based upon the refined Test Flood
figures.

4C
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2. A registered professional engineer qualified in dam
engineering should inspect the deteriorated
spillway aprons and formulate recommendations for
their reconstruction in such a manner that future
severe deterioration will be averted. The engineer
should also evaluate the present overall stability
of the structure in light of its past stability
problems. This evaluation should include a
comprehensive search for as-built construction
records to determine its composition.

7.3 Remedial Measures

a. Operation and Maintenance Procedures - The following
measures should be undertaken within the time frame
indicated in Section 7.1.c, and continued on a regular basis
where applicable.

1. Round-the-clock surveillance should be provided by
the owner during periods of unusually heavy
precipitation. The owner should develop a formal
warning system with local officials for alerting
downstream residents in case of an emergency.

2. A formal program of operation and maintenance
procedures should be instituted and fully documented
to provide accuract records for future reference.
These procedures should include the operation of the
sluice gates at least twice yearly.

3. The low level sluice gates are opened by means of
floor stands operated by a gasoline powered wrench.
The wrench location should be quickly and easily
reachable in the event of an emergency. A safe
means of reaching the floor stands should be devised
such that the sluice gates could be operated even
should the left abutment by the floor stands be
overtopped.

4. The trees adjacent to the auxiliary spillway should
be removed, as well as those trees and debris in the
downstream discharge channel.

5. The upstream left edge of the dike adjacent to the
right auxiliary spillway wingwall should be filled
to the elevation of the top of the wingwall and the
resulting slope, as well as the rest of the upstream
dike slope, should be protected with the appropriate
rip rap.

17
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6. Any eroded areas of the downstream dike slope should
be filled and then, along with the crest of the
dike, should be planted with grass for erosion

I .protection.

7. A program of inspection of the dam by a registered
professional engineer qualified in dam inspection
should be instituted on an annual basis. The
inspections should be technical in nature and shouldinclude the operation of the 4 sluice gates.

7.4 Alternatives

This study has identified no alternatives to the above
recommendations and remedial measures.

I 18
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LIST OF SELECTED EXISTING PLANS

February 27, 1939

No Title
Sheet Shows Plan of Dam, Profile and Section of Dike

"Plans & Cross Sections for
Repairs to Hanover Dam"
Meriden, Connecticut
City Engineer's Office
October 1939

"Repairs to Present Spillway"

"Typical Section"
C.P. Prann, City Engineer
Revised August 20, 1940

Hanover Pond Dam

Meriden, Connecticut
"Plan, Elevation and Spillway Section"
March 21, 1941

"Profile on Masonry Dam-Spillway &

Earth Dam"
City of Meriden Engineering Department

April 2, 1941

"Plans For Proposed New Spillway
at Hanover Pond"
City Engineer's Office
May 1962

"Sluice Gate Installation
Diversion and Handling of Water Flow".
City of Meriden
March 16, 1968

"Details of Proposed Repairs
to Earth Dike at Hanover Pond".
Earl Gilbert-Engineer
June 10, 1968
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flJuly 16, 19 8

Connecticut Gas 
Products, Inc.

South Leriden, Conn.

Gentlemen:

I hereby serve thisi fornal rotice or. the Connecticut Gas Products,
Inc., the owner of the Hsno'--r Dna ,crc.. the -uirnipiao River, at
South Meriden, to place thii u_.j in a .;:ife condition.

I would respectfully refer you to Chapter 171, Sections 3056 to
306 , il=' :.i,,, C :,r cl t General *,t,-,tes of 1918 kTitle YX ,

Chapter 130, 0ecti3ns C1 to 3008, ir:clusive, Ccnnecticut Gneral
_tuLjtez, Revision of 1930). A booklet containing a cory of the laws
ard re-ilations reoardl:-, Inzpections of das by tte Bo-ird of Civil
Erincez'S 13 subwitted terewith.

Under dite 6 fay , 19Z3, I recoiv-i i. v-1[cuticon in riting
fru the .t-te !iiihw*y 2,:inizsioner in -kicf tI-e st.-ibility of this damUwas quesLioned, aiid 111.n- to my !lttent' on th-t, Aiould the da. ftiil,
dariage .oild b- dune to e hitLway hrid - (k\oute ,.7.) over the

,u1 .. ic :liver a jh<rt di 3,rnce sc-it of the dazi.

ActinL under Section 305 ('2-r-rsl DJtatutes : I f) I forthwith
vistted the ,aai, on .0 S IJ8. PAt thii ti."c the reservoir 'astn o
nearly- fli2lod, so.

advized :our 'Mr. Fouser tc keep the blo'. , :es re ., d when tre
reea'e.-ir wts down at I,-- -it six f ot to notify me , so thit a complete
exazinution could be made. -..r. 7nAm-er eirr-ied nut tere l nstrtctions
ftand aiviscd me ,bcut J're ., h t ti e reh ra *,r level :,:d dropred the
requir,-d a rount. A tt tI:re I w i un x rt witness in an iriportant
case in Superior Curt of Fairfield County, ard no trie was available
fr3m that c.se until after Ju.ne 27. hen. " rains Ture 26, 27 and 28,
a total of nearly 5 inches-, raised the level of the rejervolr rini
dela-.ad the inspection.

I was u-ain notified by '.'r. Fouser or July 8, 1938 and arranged
to make the inspection J'.. 12, 19338. Actinj within te aut.ority of
the Stat-tes, I called I. £r. .-hepard 3. LaLer of 'or.ih, L'.ember of
the 3oard of Civil Engineers froja the ;ec,,nd Congr-ssional District,
for consultation and advice.

At the tim et the inspection, the reservoir was practically
empty. The bloworf gates were open, but L.easures were being taken
to close these gates under an alleeed order of the Health Officer.

Hanover Deathhs been in existence at this site for a long period
of years. From the inspection it appeared that the original data was
about 8 feet high above the bed of the stream. The downstream fase
of this original dm is dry rubble sandstone masonry consisting of
large stone well laid with close joints. It is probable that this
substantial nasonry wall was backed up with an earth embankment.

It further appexed from this inspection that this original masonry
dam was raised about tv#feet, an iadleated by two lines of heavy
12" x 12" squared timbeW, that s&ow above the masonry. These timbers
were doweled together and were apparently backed up by a mortar made
with Rceendale cment. Both of these timbers are in a very bad state
of defy.



The dam was evidently raised again. This time a timber crib was
constructed on the old dam. On the dov;nstream side this crib was
faced with six heavy timbers, about 12" x 12", doeled together, and

m tied across to the back timbers. Scze of these timbers are partially
decayed.

Another raise of about 12 inches wAs made later when an inclined
concrete slab about 12 incheu In thickne:!o was placed on the top of
the dam.
the There is en bankmfnt on the upstream side of the dam, the top

'baleN; substantially 3 flet below the Sellway level.

ThVic total height of the present dfU-. to spillway level above the

river bed downstream is 17 feet.

As to the foundations of this dam, there is an outcrop of red.
sandbt:n -. at t'.- enster '- sile of tho blowoff cher~tel. There ire no
rock cutcriro si tte river bi . .,t the eritirly half of the spillwayMownstrer,:, a rathr-r l..-e rncket ha3 been fov':.ed, avera-i.7 about
4 feet in dept1 . There 3 -i timhf-r c-ih.. rk in t'is ocket. In front
of the we:terl7 h1f of th eviier-ces of tiiaber
sulrrortsi for ar incllr.-! .decl: -pron exterdih" scutherly from the d
It In nrobable that this npron orit1nally exter'l:d tVe full length of
the r.illway.

In plan, the spillway section of the i a curve, concave

toward t.e sauth, with a straivht section at Its easterly end. Hery
masonry abutments are located ;it both ends of tl'h spillway. The
blowo!ff gtes are located at the southerly end of a channel easterly
of the spillway.

The total length of the spillway is 171 feet. The masonry vall
over the gate bulkhead Is 2 feet hi7-.er thn the spillway, with a
length of about 43-1/2 feet. The top of the evterly abutment is 3
feet above the spillway, and the westerly abutment is 4.3 feet above
the spillway. From information offered by a former employee at this
factory site, the high water nark of this reservoir is about 40 inches
above the spillway.

From the westerly abutment westerly, a heavy earth embankment
extends to the forebay channel. This channel is about 20 feet in
width and extends southerly about 400 feet. At the soutberly end
of this channel new ereosoted wood gates have been installed
comparatively recently.

The area of the present watershed tributary to this dam is
about 83 square miles. I estimate that a height of 40 inches of
water over the spillway means a discharge of about 44 cubic feet
per second per square nile. The total freeboard is about 4.3 feet. ,..

A discharge with this depth of water over the spillway means a dis- h
oharge of about 67 cubic feet per second per square mile. The
masimum flood discharge for a watershed of this ecaparable area is
about 169 cubic feet per second Der square mile. The large pondage
i- of Preat value in controlling the high flows. I am of the
opinion that quite frequently there is considerable depth of water
passihg over the upillway.

As a result of my inspection I have concluded that there are
two particular items that make this dam such a hazard that the
'breakla away of a& would endanner life and nrenortm.



(i) The conditions of the two lines of timber above the masonry
wall and the material backin, up these timbers are such tbat a
structural weakness could easily develop. The timbers are no longer
capable of acting as a support and tte Laterial in back of these
timbers is of poor quality.

(2) The condi nz in the river hod scuth of the dam are very
hazardou3. At the eterly half of t-e ,-iVllay the discharge from
the spillway has a tendency tL, ocour uL thre toe of the dam. The
powk-r of this diseharre ila indicated by the fact that all the stone

m fill and timber apron have been w03h d out by these high flova. Witi
frerLert 1l.r-e depths of wliter ja ir. ovcr the opill-ay, the
scourIng action is .reut.

TIA's-e two hazards indicate that the dor might break away either
by a grudual washing nut cf the cmbanriert 2nd wells bsck of the, face
tiubers, or by overturr.iTv caused by scouring of t!,e nuuterial at the
tc.e cf the d.

2;C1) CZ'ENDAT ICS

In acordarcc. o ',, I-eu u ,,: pvi Ind In the (eneral .Statutes,
I !ereby order the followir,- re~uir mude so as to pIice it in a safe
Coldition:

(1) Cut out the t-,) 1 -ies . of ±' .htr above tjit zasorry and replace
with cwcr.,t posts and ribble uasonar f:cinP,, or so.2e oQher practical
and & ptable retbod.

(21)' eplace any oLlr titer ab.vs tihese two lines wherever
ne c s sury'.

(Z) Provide the necessary tiibur supports and replace the
dc. enstrear, inclined wooden ap.ron. Fi.l in between t1e timber supports
with stne, which can be obtained fro.4 the river bia southerly of the
da~a. Use heavy planking for the apron, and have the top of this apron
at the daui at substantially the level of the third timber above the
old masonry dam.

These recommendations represent the -z-,.nimum amount of work that
can be dcne to place this dam in a reasonably safe oondition. You
should take immediate steps to engage a ccc~petent eagineer, registered
in Connecticut, or an experienced oontraotir: organization wIth a
registered engineer,.to make these necessary repairs.

U IBy letter dated July 13, 19Z8, I advised you that the gates
might be closed and the resc rvoir filled to a level about 4 feet
below the spillway level, and that th"is level should be maintained
substantially as ordered up to October 1, 1938. Unless th2 repairs
as outlined are completed by that date, ccnideration must then be
give. to opening the blowoff -,tes, and drawing out the water entirely.

I will be pleased to have you advise me of the receipt of this
report. I'lDns for repaig ,ore to be sub.iitted for my approval. I

assure you that I will cooperate in any possible way to expedite these
repairs.

Respectfully submitted,
/./ C. L. Blai r

Member, Board of Civil Engineers
Third Conmpessions! Distriet
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on. Francis R. Danaher, Layor P. 0. Box 236, New Haven
City Hall March 15, 1940
eriden, Zonn.

ear Mayor Danaher:

Thank you for your letter of Mersh 10th. You speak of my being "lenient"
n the matter of the Hanover Dam. I prefer the word weooperative", and that

I have endeavored to be, during all the discussions that have been had.
o.,ever, when I have been commissioned by the executive of the Wtete to
erform certain functions as per Statutes, I must diseharge these to the best

of my ability. I am sure that the figures presented In my letter of Karohwth showing computed discharges, show very clearly that I considered all
store very carefully, and even then the computed diseharge was nearly
uble (11,00 cubic feet per second) the amount the dam as reconstructed

ill discharge. There is no question in my mind but that the discharge
ipaoity Is woefully inadequate.

As to the watershed area, tho net area of B& square alles is oozTeot,
d does not include the Broad Brook watershed area. The total gross area

:Ibutary to Hanover Dam . 95.0 square miles. Diversions from this
watershed are an follows:

klainville 0. sq. miles
New Britaia 2.4
.3outhington 2.3
New Haven (Prospect) 1.7 "
I1eriden (Broad Brook i

Aet Area 83.4 - figure used 82 sq. &Iles

Tle only reason that I did not base my oomputatioas on the gross area of
square miles instead of the net area, was on acoouat of the comparetively

at topography in the quinniplao River watershed. Unoubtedly at times of
rge flood some of the diverted areas will diseharge iato ui;nnipiac River
d add their volume to the runoff of the 83 sqmare miles.

Referring to your quotation from Col. Dregdon's Npert dated Aug. 19
1940, I must ask you to read the whole paragraph - "Ea d loaiyW sa s = e o wwhere failure will not noessaily resl in room

life or severe property dnage, the requirements are not as severe, and] vary with the Individual case. Usual conditions simulating the worst stormNew Englend, with an increase in the experienced rmff factor, are
suned to determine the spillway design flood which is ronted through the

5 charge storage to determine the length and surchargo of the p111way......



"'he statavout in ts tdpra;ap Is sub stantially the wany we
arrived at our rejLfreLwants. for Idnover Da. All factors Were carefully

comrputed discharge woul.d be 18,000 aui, feet per secoond.

In ref-ard to your ett..L- " .a &;. t reel that there IS any dan~ger
Sof' loss ct life .3%d little or no dangeir of loss of property should the

ianover Da;a or Its ubutimerta fail" - I am really surprised at suoh a
tateuent In vlovw of't wefl.l known oonditirins southerly or the dam.

itn _1P3I~ ;i there an9 r-i several dmms southoirly of HanIover
:za W.!.ri ye'r ..v.drooK r'ebervuir was oonatrurt-d in 1914. The Be were

;,Xier :m:ia tir oi(rtcdJ by the following o'..rers:

1 . Ya~le ., ~

F. cr,,nij of. all nsigford

1'v. t- tI'e L t, 1 r xt ino.v i?. u_.e, b t there certelIhly uera
rctentir.2 I~cr n t1- 'e j.,r~r -IA f c Livn'r A'I t't. ar.ovrr i;&15 sl.iu~ fail.
Oontiecr cr1'.- tl'1e Rrd tAxr. 1,111 rc; rt, -._entJL(.ui. Hocw or'n anyone aiay
that the lnterrnaticnal Silver 1,4Citrj andi t. allsoo C/. ,0118 A, 'A VCO. WOUld
niot suf'fer O. fror. fcilure of i.ovt;Z ~lj.a?

E~RI :i~t ~tot ~.i&hwe; -e 1f .iELO. 61-.j i~.1 1,il? TI~ first
coz,,le'.-nt T rr-c1ltvc4-6 frrcx t'Ad tL~ .'1.L e~art..,(.nt Jn 1.13P In which

concrT. ~r.C rer- L n~t .1 zn ii of 1i.ariover i~w o~z,- how a failure
vc'uld L'.ethe bri: y9 ar-A 'iCh u' et 1*Jh t. e D. The new "all

SIvenue bria*-e at .allingforl", cxld several other highvway o~rsin z Agh7,t
also n-ffer dtm!n-e. TI-en a,,"3in, please '~~ that lawsuits are now
rendinc iSL rogard to dart_:e fror. the DI3-i :;'Riuro. I also have knowledge
that eouse owner3 along the riv-ir are cnwl.t.;suits for damaes from
the 1938 failure,

You refer only to the 3pilla.r ora: 0U6 abatzents in apes.,-lan of
j-ossible f 9ai lure. You should remember thnta t.he earthi abannt westarly

Sof the west abutament in also subjeat to failure.

lIAs matter3 now atand, I want to renew m~y of fer of cooperation.
H Iowever, vie are not in ai~reement on several tu~~.'tlratters in
connectiorn '.ith Hanover Dam. I oannot yiela or. these rmattsrs when all =7
enk-ine-rin.m knovwledge and trniuni indicates tho;t the f!'ts are oloarly

Sdefinnd, rind I would be gillty of Violating oy Cowission if I did not
Insist on the dan being construicted in aooord;3noe -with the "Matuteu.

I have certain idea-. of -h.it .ight he don', with 11inuoy4r Dmr thr't A,;ihtNbrinp it u.. to ja&y ro,,uirazunts, but any olhanee wonld m~ean edditional
expense to yoa. I waixld not care to discusa t.e~se mtter!) ex ce.:t with
the entiro Board of iuporvi-~i.on of iJama.

If your enrineer hr-e a.~ x,-ropokls tuc iake regardii~g the reconstruction
of this drn~ to allow for fin-,le 5ji;llway atj:city, I will be pleas-ld tornreceive them. I think he auut first, toweve .r, convlince hinself that the
Statutes clearly apply to t!-is dvi

ALA_



_. I will be pleased to disouss this matter with Yom ftrther, or if ya
fehr, you may request a nometing with the whole Boaw4,. In amy evout, I

Sps to hear trom you ins few days.-

I

Very' truly yours,
MBGRB

i U .B.Falmer Member, State Board of Supervision of Dama
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I Lieut. Col. T. . raedon ! aroh 21st, 1940

District Engineer
U. 3. Engineer Office
providence, R. I.

Dear "ir:

The City r.ineer of ::eriden, onnecticut, hus bcnded uu a copy of
your letter dated January 5, 1940 addressed to 1Lr. V. T. Sullivan,
Administrotor, "'.F.A., in wbioh you ,tated t1het the project for the
reoonstruction of Hanover DaLA for the City of L'riden was not approved
up.on the basis of the data submitted.

_ The 1:erlen authoritle- !-ivt; requestod ze to write you and review
the date in regard to thli ;rooed recontructio, that hns been con-
sidered and the crders issued by ne, a3 u rember of the Litate Board of

m bupcrvision of Dame.

The conditior of this du. firo3t came to iiy attention in 1938 when a
oompleint was made by a lower riparian owner in which the stability of

Shic structure was questioned. In acoordance with the General Statutes,
an order was issued by w to the then owner, Connecticut Gas Products,
Inc., to plL.ce this dam in a safe condition. Certain data collected at" that time is pertinent to the present problem.

Watershed area - 83 squaro .,.iles (net)
Length of spillway - 171 feet
Freeboard at west abutenrt - 4.3 feet
Additional spillwvay dischnrge over bul'heade at sluice gates -

lenth 43.5 feet. Level is 2 feet hither than present spillway
S Height of dam, river b.d to top of spillway - 17 feet

Leximur hi.rh water as reported by an old resident in this vicinity -

40" - 67 cu.ft./seo./8'J.mi.

The maximum cross section of the d!m rreparfd at the time of my
investigation is sumtitted herewith. This cross section indicates
the successive raises of this da:. over a lona, period of years. My
order at that time was for certain rep-ire to place the dam In a safe
condition, as follows:

1. Cut out the two lines of timber above the masonry end replace
with cement iposts and ru"ble masonry facing, or some other
practical and acoeptabli method.

2. Replace any other timber above these two lines wherever necessary.

3. Provide the necessary timber supports and replace the downstream
inclined wooden apron. Fill in between the timber supports with
stone, which san be obtained from the river bed southerly of
the dam. Use heavy planking for the apron, and have the top ofm
this apron at the daia at substantially the level of the third
timber above the old masonry dam.

' In the flood which aocompanied the hurricane of September, 1938,
em gbankment that formed the e'sterly side of the old forebay channel

WabJ extended from the westerly end of the dam southerly, 20 feet wide
&bout 400 feet long, was overtopped and failed.

'ke am Is now owned by the City of !:,oriden. The City of Meriden
replaced the washed out portion of the dam, at its westerly end,

beavy earth embankment



Sanford 11. Wadhamo, Chairman of our 3oard, il loe uam November 1, 153g,
the three recommeWnations, tat I had previously made, as referred to
aboys, were thoroughly discuassd. I further advised Mayor Danaher that
if the elevation of the crest of the s~i2.wey was permanently lowered
three feet, thereby Increasinr; the depth of the spillway trough, I would
issue a permit authorizing constr-ction of the spillway in accordance
with the three recommendations with tho :,odifictlon of this lower spillway.

L.y reacons for acooptlng the kealsgr with the spillway lowered three
foot were as follows:

(1) The spillway as Liodifiod #oull be oaprible of passing water
at the rrte of obout ll,X)O cA. ft. er :3ecord - 132 cubic feet per
second ;er square mile. Thii i.f it le: st douUle the capacity of the
old sp illway.

( ) The vexi'wum floou flov:, prior to tLo i. hurricane, aooording

Sto the best Inforiation available, was about 7 cubic feet por second
per square Lalle. In the 1:)38 hurricane flood September 21, 1938, the
ne.rest Covorruent gat45in( station on the .uinni:iao River less than
two miles eoutherly of 11anover Dam recorded a maximum disoharge of
5,140 cubic feet per second - 46 cubic feet per seoond per square mile.

(3) The ,,uinnipiac iver has a comparatively slow watershed run-off.
~ The tributary watershed of Lho Guinnipiac River is entirely within the
limits of the 3tate of Connecticut, the hed'a.sters of this river being in
the Towns of Bristol end ilainville. An exaiinatlon of the Connecticut
topographical sheets 6howe very clearly the large flat areas in this
watershed. The run-off froin tiis watershed Is not afeocted by the
additional load of neltiniv snow from watersheds like the fiousatonio and
Connecticut Rivers which originate in northern Norw England, and in Canada.

(4) The large area Covered by Ilanover Lake and the surrounding flat
territory allows for considerable ponding et times of heavy runoff which,
in a way, smooths out the peak flows of oomparatively short duration.

(5) The next dam southerly of Hanover D,"aa on the uinnlpiaa River
is the Internctional 3i1ver Com;any de;. at 11ell Avenue, Wllindord.
At this dara, the len .'th of the spillway is 17% feet, 9 inches. The
totul depth of the spillv~ay trout'h Is 7 foet, 5 inches. The mximum
1soharge in the -Jeptoamber 1238 flood was about 60 cubic feet par second

per square mile. This spillway is capable of pessln water at the rate
of about 11,000 oubio feet per seccnd a 105 cubic feet per second per
square mile.

I do not know what Cata has already been sub dtted to you for this
project. I am pleased to give you data at hand and my reasons for my

~ decision to issue a permit authorizing oonstruotiob. It is possible
that I have given you sufficient data so as to permit you to reoonsiderA
this project. I will be pleased to discuss this whole situation with &
you if you so dalre.

e It in extrmely desirable for all parties concerned that this dam
erooonstrted and I aminterested as a member of the State Board

Supervision of Dams, to cooperate fn any possible way, to obtain a
"is and adequate struoture at tis site.

Very truly yours,

/s/ C. t:. Blair

Mimber, State 3oerd of .. pervi .on of L.s

I



ExtractaQ i om  /
Conn. Supplement
Vol. 9, 1940-1941
Pages 312-317, incl.

LOU1:7 ''hiM T AL.

VS.

CONNECTICUT GAS FhCUCT-1 CO.. -.7Y, INC

Superior Court Tiew 'aven County File No. 58500

The erosion of plaintiff'L land and injury tn property thereon by a
erfat body of water suddenly released from a pond, resulted not
from maintenance by t7 defendant of O .... bulkheads, -.ates and
similar fixtures in suc' condition a.,. to have constitute-d a
nuisance, but from an act of God, ;ich consisted of unprece-
dented rainfall.

M3:0RfANDUI FL D :Y 1 5, 1941.

Paul 7. f'c~ahon, and Levis J. Somers, of :Keriden for the Plaintiffs.

Bronson, Lewis, Bronzon & Upson, of Y"aterbuir-, for the Defendant.

Vemorandum of decision in action arising out of cloimed failure
properly to maintain dams, bulkheads and similar fixtures.

'300TH, J. The action is to recover damages for injuries to
plaintiff's real property and to personal property of which the
plaintiff is alleged to have been the bailee, which damages are alleCed
to have been caused by the maintenance of a nuisance by the defendant.
T he nuisance is alleged .to have consisted of te condition of tho dams,

n bulkheads, gates and other appurtenant fixtures at the southerly end
of Ianover Pond in the City of Meriden.

The obvious reason for basing the claim upon nuisance rather than
negligence is that section 1680c of the 1935 Cumulative Supplement to
the General Statutes provides in part that: "No action to recover
damages for injury to the person, or to real or personal property,
caused by negligence . . . shall be brought but within one year from
the date of the act or omission complained of."

In the present case the act or omission complained of occurred
on and prior to 3ptembar 20, 1938, whereas the action was not insti-
tuted until January 20, 1940. The above statute was pleaded in de-
fense of any claim based upon neglipgence, hence such defense would
bar the plaintiff from recovery upon such ground. If then the plaintiff
is entitled to recover at all it must be upon the theory of nuisance.

In addition to the above defense, the defendant has alleged that

the injuries complained of by the plaintiff were caused by an act of
Cod consistina of an extraordinary storm and unusual conditions of
weather on September 19, 1938 and September ., 1938 in and about the
vicinity constituting the watershed of the T uinnipiac River at and
above the dam referred to in the ccnplaint, and at and above the



plaintiff's property, which r6sulted in causing unprecedented volumes
of water to flow into and down the 'luinnipiac River and over, across
and past the land of the plaintiff, which unprecedented volumes of
water were the sole cause of. amage to the plaintiff's property.

This defense is denied by the plaintiff and the issues presented
are, first, whether plaintiff's property was in fact injurea on the
date alleged, and, second, whether such injury was solely and proxi-
mately caus-d by an act of God. That the nlaintiff's property was in
fact injured on September 21, 1938, there can be no question. The
evidence disclosed that at about 2 o'clock a.m. on that date a build-
in7 and part of the land of the ilaintiff, as well as certain personal
propertyi v:hich the plaintiff claimed wa- in the building, were swept
away and destroyed by a flood of ,::ater which come from the so-called

- Hanover Pond. "7hether the defendant is legally liable to the -lain-
tiff therefor depends upon whether such destruction was proximately
due to its maintenance of a nuisance as alleged.

'%s previously stated, the nuisance is alleged to have consisted
of the ccndition of the dams, bulkheads, rates and other appurtenant
fixtures at the southerly end of Hanover Pond. These structures were
in part, at least, located upon land of the defendant, and in the deed
by -hich it acquired such land the defendant covenanted to maintain
and keep them in repair. The claim of the plaintiff is that the de-

Sfendant failed to thus keeo and maintain them and that as a result of
such failure the structures became and were a nuisance. The defendant
claims that it did not fail in its duty to properly maintain the
structures in question and that the condition thereof did not constitute
a nuisance. It further claims that the condition of the structures
was not a proximate cause of the plaintiff's damage. A nuisance arises
from the creation or maintenance of a condition having a natural ten-
dency to cause danger and inflict injuries. Gonchar vs. Kelson, 114
Co=., 262, 271; Stoto vs. terbury, 119 id. 14; Bro -HUT-al i Co.
vs. New iav en, 12 .7 ~l, . ; assett vs. Palmer, 12.d 468, 47 .

r.ccording to the evidence it appeared that the nroperty of the
defendant was acquired by it on August 27, 1937, and consisted of a
tract of land approximately 300 feet in width and 660 feet in length
upon which were factory buildings desirned to nermit the machinery there-
in to be operated by water power. The oroperty was bounded on the
south by Main Street in East Meriden and on t he north by a large body
of water known as Hanover Pond. This pond had been created more than
75 years ago by the building of a dam and embankments across the
rtuinnipiac River. The dam consisted of a substantial sandstone wall
backed up by an earth embankent, which was topped by heavy squared
timber upon which there was a concrete slab. The total width of the
dam was 171 feet and its height from the downstream river bed to the
top of the spillway was about 17 feet. To the east of the spillway
was located what are known as blow-off gates. These eates consisted 4
of a heavy wooden structure, 43 1/2 feet in width embedded in masonryc
abutments. At the bottom of this structure there were four wooden

A gates, each of which covered apertures three feet square. These gates
operated upon iron cogs which were attached to upright timbers, and
were designed for use in lowering the water in the pond when such was
desired. Structurally these gates were in good condition on September
20, 1938. On that date two were entirely open, one was half-way open



and the fourth was partly opon. 'hen ,ater bl.rnn to rise to an alarn
inc' extent on F2eptembor ', 19318, the 3cfendant endcavord by all

roason ,ble means to corn,,lttJeyl nien all of ti,, aforesaid at t,.s, but a
flood of water, due to an 1rn, r kcedented "i ri'a].l which htad occurrud
on that and several duys ,r:rcvi,,ual:.", h d . rour-ht down into the pond
debris, including logs, stumnps of trees, shrubbf-ry, and so forth, and
deposited them against the north side of _,mid 1--ites in such manner
and to such extent as to prev nt any furt.her opening thereof, and the
inability of the defendant to open Said :-tcs was not due to any neg-
ligence on its part.

A heavy earth embaiiient cxtended vwesterly from the westerly abut-
.ent of the dam to a raco':ay or fore-bay channel, Mvlch race-:;," .-as

designed to carry water trm the nond throui~h a nenStock into the water
wheel inzide the factory building. "'! channel was about 20 fcet in
vwidth. At the pond end of the channel tie rr was a structure about Z3
fpt in ,:idth and about 20 feet in height, consisting of heavy '*ooden
tizmhers embedded in masonry abutments. The purpose of this structure
was to hold bacl. the wat4*r from the pond and to release through four
gates, similar to those before described, only such quantities of
water us were desired to have flow throur'h the raceway into the water
whoel of the defendant'.s buildin:. On 2'eotember 20, 1938, these rates
were closed an(, had been for some tim:e -rior thereto. At the time
there vas no ungine in the defendant's buildirC which required wv:ter
pover and the raceway structure was maintained merely as a dam to hold
back the water from the nond. ""bile some of the timbers of this struc-
ture showed signs of (0ecay on their surface and while there were cracks
betweem the rnlanks which formed thc face of the. structur,-t repairs which
had been made thereto in !arch, 1938, fortified the then existing con-
dition and rendered the Nooden portion in a reasonabl: safe condition
to withstand the pressure of water against the pond side thereof on
September 20, 1938.

As previously stated, this wooden structure was embedded in mason-
ry abutments. These abutmrnnts were each abont 12 feet square and about
:.0 feet high. One was located at the east cnd the other at the west
side of the so-called raceway gates. That the easterl- abutment was
in a reasonably safe condition to withstand the pressunt of water from
the pond on September 20 and 21, 1938, is self-evident, as it com-
pletely withstood the flood in question. Across the top of the w-ester-
ly abutment there was a crack extending downward for a distance of
four feet into the masonry, but there was no satisfactory evidence
that this crack in any way affected the strenpth of this abutment or
of the rrceway gate structure. Consequently it cannot be found that
the westerly abutment was other than in a reasonably safe condition.

The westerly side of the aforesaid westerly abutment formed the
northwest boundary of the defendant's land. To the west thereof the
pond in question bordered upon land of one Flora B. Pendexter. To the
north of and separating the Fendexter property from the pond there aas
an embankment composed of a double stone wall with earth butween and
on the top thereof there were stone slabs. This embankment was about
tw'o and ohe-half feet higher than the crest of the spillway portion
of the dtaa and was of the same height as the raceway rate structurt;s.
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7rom all of the evidence off .rod ionon thr' rubject of the condition
of the banks and structur s at the coutihorl:, end of Hanove r Pond it is
found that they were in i recaonably safe condition to -'.%ithstand any
ordinary pressure of wator v.,h.ich th. pono< contained or had contained
prior to Ceptember 20, l.5, and cnnsequently did not constitute a
nuisance within th:e l,-gal m. aning of that term.

For six days prior to 2 enten,bor 20, 1.U, considerable rain had
fallen, constituting in all ' v'aifall of eight anri Ix-tentts inche .
On P-eptEmber 20, 1938, an additional rairfall of six and ,ne-tenth
inches occurred. Zuch a rainfall wa,, un-ort.cedented d urin; the history
of Hanover Pond. The crjinage into the i'ond cov,,red an area of 95
square miles and the un'r-cedented rainfall c.aused the water in the pond
to rise to a heirht above that v hich had ever before occurred. During
the afternoon of September 20, 1938, the vater rose in the pond to such
an extent that it not only flowed over the sillway and platform of the
blow-off ,'ates before mentioned but also fly.,cd over the embankment to
the west of the so-called raceway :-ate structures. Ths flA if waiter
increised as the hours passed and caused an erosion of the bank some-
where within an area of 6C feet to the we-st of the westerly abutnent of
the raceway gates. The %,ater flov.int over thi s baft!: swirled to the
west, eroding property located to the north of the laintiff's property
und finally, at about 2 o'clock a.m. on Pcptc'mber 21, 1938. eroded the
emban.'eent v. hich contained ti:,., '.,esterly abutment to the raceway gates
to such an extent as to cause such abutment to :,ive w ,y and carry v.ith
it the aforementioned woder. structur( %.' hich constituted the raceway
gates themselves. Vthen tis occurred a (;r.at body of '.ater was released
from the pond, which water, swirling to tie v:cst, eroded the )laintiff'-
property and carried av, ay a portion thereof, together with the building
thereon.

Trom the foregoing, and all of the other facts and circumstances
which the evidence disclosed, it is found that the dstruction of the
nlaintiff's Droperty was not proxirately caused by the maintenance of
a nuisance by the defendant, but was solely and proximately due to an
act of Cod.

For the foregoing reasons judgment may enter for the defendant
upon the issues of the complaint, and for the defendant to recover of

'the nlaintiff its costs.
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May 26, 1941

HA NOVXR DAM

FINDING OF FACTS f . ( f rA/ "

On March 24, 1941, Mr. Clarence M. Blair, a member of the
State Board of Supervision of Dams, acting under the provisions
of Section 1050. of the General Statutes, issued an order to the
City of Meriden to remove or place in a safe condition Hanover
Dam owned by it. Such order was based upon his finding that the
dam was in an unsafe condition.

The City of Meriden, acting by its Mayor, the Honorable
Francis R. Danaher, requested a hearing before such Board under

the provisions of Section 1056. of the General Statutes. The
hearing was held in the Meriden City Hall on April 30, 1941.

Those present representing the Board were: Sanford N. Wadhans,
Chairman, a'nd Clarence M. Blair, Joseph W. Cone, William H. Cad-

well, William A. MacKenzie and Shepard B. Palmer, Members. The

City of Meriden was represented by Mayor Danaher and Mr. Prann,

City Engineer. The hearing was also attended by a number of
property owners from South Meriden. After the hearing the site
of the dam was viewed by Board members and others.

The following facts were found from the testimony and

records submitted#

Hanover Dam is located on the quinnipiac River within the

city limits of Meriden. The gross area of the watershed above

the dam Is 92 square miles, and the net area after allowing for

diversions is 83 square miles. The maximum flood discharge in

a watershed of comparable area, as indicated by tables used by

the State Board of Supervision of Dame, prior to the hurricane

and flood of September, 1938, was 169 cu. ft. per second per

square mile. The characteristics of the quinnipiee River water-

shed were such as to Justify a lower estimated flood discharge.

The center of the storm which produced the flood of September,

1936, is located at a distance of approximately 35 miles from

the quinnipiae River watershed. A gauging station maintained

by the U. S. Geological Survey at Wallingford recorded a flow

at that point of 48 e fose/s.m. or approximately 5,200 *.f.s.

The area of the watershed above Wallingford measures 10? square

miles.

In July, 1958, after an inspection of the dam by Messrs.

Blair and Palmer, recommendations were made to the Connecticut

Gas Products Co., the then owner of the dam, that the spillway

be rebuilt and decayed timbers replaced. At that time the struc-

ture consisted of a spillway 171 foot long, gates on the east of
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the spillway, and an embankment west of the spillway in which
there were gates located a few hundred feet from the spillway
leading to a canal or headrace 20 feet wide and 400 feet long,
which formerly supplied the water for power developed at the
plant occupied by the Connecticut Gas Products Co.

During the flood of September, 1938, the gates and head-
race on the east side and the embankment between such headree
and the spillway failed. No serious damage resulted due to the
fact that the washout was gradual. Thereafter the dam, which
had formerly been the property of the City of Meriden, was re-

conveyed to the city by the Gas Products Co. Hanover Pond is
part of a municipal recreational development, and a substantialsum has been expended thereon by the city.

On August 28, 1939, Mr. Prann, City Engineer, forwarded to
Mr. Blair prints showing proposed construction to replace the
old wooden bulkhead located west of the spillway as a "first step
in a replacement and repair program.* On August 30th Mr. Blair
wrote to Mr. Prann recommending that repairs should be undertaken
only under a comprehensive plan that would include all work to
place the dam in a safe condition, and he refused a permit for
the proposed bulkhead. At the same time Mr. Blair issued an order
that such bulkhead or blowoff gates should not be closed until the
structure was rebuilt under plans approved by the State Board of
Supervision of Dams. Either prior to August 28th or immediately
thereafter the washed-out section of the embankment was replaced
by the City of Meriden without a permit for such repair.

As a result of the flood of 1938, the run-off estimates of
various watersheds in this area were revised by the State Board of
Supervision of Dams in order that spillways might be designed to
provide for larger volumaof flood waters. Subsequently the city
made application for the approval of repairs to the spillway as a
W.P.A. project, and as preliminary to the issuance of such a permit
a request was made that the State approve a proposal to repair the
dan in accordance with the order issued to the Connecticut Gas
Products Co. in Tuly, 1938. Under the W.P.A. regulations it was
also necessary for the city to secure an approval of its plans by
the War Department. On November 23, 1939, during an inspection of
the dam, Mr. Blair advised Mayor Danaher and Mr. Prann that he would
issue a permit for the repair of the spillway in accordance with the
order of July, 1938, if, in addition thereto, the crest of the spill-
way were lowered three feet. The U. S. District Engineer at Provi-
dence did not approve the project for the reconstruction of the
Hanover Dam upon the basis of data submitted by the city, and on
March 21, 1940, Mr. Blair wrote to the District Engineer furnishing
such data and outlining the terms of the permit which the State had
agreed to issue and the circumstances under which such an agreement
had been made,
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On April 23, 1940, the District Engineer advised Mr. Blair
that on April 10th his office had advised the W.P.A. administrator
for Connecticut that it had no objection to the reconstruction of
the Hanover Dam provided that certain specified modifications were
incorporated in the work. One of the requirements was that the
spillway be lowered three feet from its existing elevation. Another
was that the dike be raised by extending the side slopes upward a
vertical distance of five feet. On May 14, 1940, Mr. Blair issued
a preliminary certificate based upon plans submitted to him. On
September 6, 1940, a slight revision of the plans was approved by
Mr. Blair.

The spillway discharge of 18,000 c.f.s. as computed by the
Army Engineers provided for a discharge of 217 o.f.s./s.m. The plan
approved by Mr. Blair provided for a spillway discharge of 11,000
c.f.s, or 132 c.f.s./s.m. of watershed, and included a freeboard of
five feet.

Col. Bragdon, the U. S. Army District Engineer, in commenting
upon the spillway design approved by him, stated in a letter to Mr.
Blair dated September 6, 1940, that the designed flood discharge ofI18,000 c.f.s. permitted a surcharge of ten feet over the spillway,
and that In addition there was available a freeboard of 2.5 feet
above the surcharge. He added: "This freeboard ts essential to

Sprevent overtopping of the earth embankment section of the dam.
Failure of this dam would cause widespread flood damages at several
communities downstream from the dam site."

After work on the dam had been begun by the W.P.A., it was
discontinued for reasons not pertinent to the present inquiry. On
February 19, 1941, Mr. Blair made an inspection of the Hanover Dam

Sand discovered that the work was being done under private contract
in accordance with plans that would result in construction of the
spillway at a level two feet higher than was indicated on the plans
which he had approved on May 14, 1940. Computations of Mr. Blair
indicated that the plan being followed by the city provided a
spillway capacity of only 6,000 c.f.so or 72 c.f.s./s.me in com-
parison with the discharge capacities of 11,000 and 132 respectively
as provided by the approved plan. On the following day he wrote to
Mayor Danaher to ascertain whether this information as to the soillway
level was correct. On Iebruary 25th Mr. Prann mailed to Mr. Blair
prints of the revised plan for the reconstruction of the spillway.
On the same date Mr. Blair wrote to Mayor Danaher reviewing the facts
and giving a formal notice to cease any work that was in violation
of the terms of the permit already issued. He likewise wrote to Mr.
Prann on that date advising that the plan submitted by the latter
marked "Revised August 20, 1940" was not approved.

DaOn February 28th a conference was held in the office of Mayor
Danaher at which Messrs. Blair and Palmer of the Board, Mayor Danaher
and Mr. Prann of the city, and Messrs. Sengle and Wise of the State
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Water Comnission, were present. It was admitted that the city
was making repairs to the dam under private contract in accordance
with plans that were not approved by the State Board of Super-
vision of Dams, and that the work on the spillway would be com-

pleted that day. The meeting adjourned with the understanding
that a check would be made to determine whether the capacity of
the gates at the dam would be adequate if left open at all times
except during the months of July and August to prevent danger
from flood run-offs. On March 5, 1941, Mr. Blair advised Mayor
Danaher by letter that his computations .indicated that the total
discharge of all sluice gates would not exceed 1,200 c.f.S., and
that such a disoharge capacity, even though it increased the dis-

charge capacity of the spillway as reconstructed by the city to a

total of 7,200 c.s~a., was inadequate to avoid flood dangers. In

Mr. Blair's opinion the dam as reconstructed by the City of Meriden

was .unsafe,and on March 24, 1941, he issued the order referred to

above, ordering the City of Meriden to place Hanover Dam in a safe

condition or to remove the same.

N
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S. H. Wadhams
June 19, 1941

i ME1MOHANDUM

Subject: Hanover Dam
Meeting of Board of Supervision of Dams

Present: All of the members of the Board and '.r.
ESngle of the State Water Commission.

On June 18 at 11:30 aem., the Bosrd met at the
Hanover Dam to consider what action should be taken in ref-
erence to the questions which have been raised by Mayor
Danaher. The facts in this case have been summarized in a
"Finding of Facts" and therefore will not be repeated here.

The Board found the dam was full and the water was
B ln over the spillway, this in spiLe of the fact that fur.

hlair hd given permission to fill the dam only within three
feet of the top of the spillway.

The Board also found a considerable stream of water
which apparently was coming out underneath the new embankment.
A long-time resident of the vicinity advised the membnrs of
the Board that for many years there had been a spring in this
locality. It seems very improbable, however, that a spring
exists there which produces any such volume of water as was
escaping at the time of the inspection. The Board noted, too,
that on the upstream side of the embankment there had been
some slipping or settling.

Following this inspection of the dam, the members of
the Board went to Wallingford, where the whole question was
reviewed at considerable length. As to Mayor D.naher's con-
tention that the Board has no authority over the repairs which
have been made, it was the consensus that that could be dis-
missed as unfounded. The Board is unanimously of the opinion
that the dam is not now a safe structure, first, because of
inadequ.tte spillway capscity and, second, because of improper
construction of the repaired embankment.

6 r. Palmer suggested that sheet steel piling be
driven down to the solid earth underneath the new embankment
and that the embankment itself be raised sufficiently to pro- c

ovide the necessary spillway capacity.

to above should be very carefully investigated to determine

.AN
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whether or not this water is cominw through and underneath
the embancment. It was agreed thitt a weir should be put in
to dotermine possible rluctuatlon in volume of flow under
varying conditions of water level in the dam. The question
of how this could be done was -liscussed tt considerable
length, and the Chairman stated that he would see if the
State W ater Commission had t'znds which could be used for this
purpose.

The Board was of the opinion that the remedy to be
preferred is to lower the spillway by two feet, but recog-
nizing that that step would be quite expensive and would also
largely destroy the recreational value of the pond, the Board
would accept the raising of the ombankcent and the putting in
of a sheet steel cut-off. It was suggested by Mr. Blair that
some wellpoints might be driven down at selected places on
the embankment to secure information as to the ground water
table and the effect of this water level on various heights
of water in the dam. The suggested weir, with suchwellpoints,
would rive very valuable information.

There was considerable general discussion as to how
the estinated capacity of the spillway of 11,000 c.f.s. could
be justified. Mr. Sengle pointed out that it would be most
desiralo to tie our figures in with some official publication
on flood discharges.

It was decided that a letter should be written to
iVayor Danaher, advising him of the ;-:oard's findings regarding
the safety of the dam fnd that the Board concurred iIth Mr.
Ilair in his estimate of the required spillway capacity. Also
he zhould be advised that the Board finds the estimate of unit
run-off used by Mr. Blair as reasonable for a watershed having
the characteristics of the one under consideration. The Board's
recommendation would be that the preferred remedy of the present

ituatlon would be to lower the spillway, but as an alternative
it would accept raising of the embankment with a sheet steel
cut-off, all to be done under plan3 prepared by the City Engineer
of ,erider -r approved by the Board of Supervision of Dams.

The Mayor should further be advised that, since fill-
ing of the reservoir, a considerable stream of water has ap-
peared at the lower surface of the newly constructed embankment,
and it is important that, before deciding on the exact steps to
be taken to make the dam safe, further investigations must be
made. These investigations would consist of the construction of
a wair to measure the flow of this water and a series of well-
points through a section of the embankment. After this has been
done, the Board will be in a better position to arrivo at a
definite conclusion.

.0,!W G S. H. Wadhams, Chairman

.-.. i-..



(DRAFT)- July 11, 1941

Hon. Francis R. Danaher
Mayor, City of Meriden
M eriden, Connecticut

Lear Mayor Danaher:

The Board of Supervision of Dams has given most careful
thought and study to the question you have presented to it regard-
ine Hanover Dam. With your assistance, a weir was installed below

S the newly constructed embankment, and pipes were driven into the em-
bankment. The information obtained seems to indicate beyond any
reasonable doubt that the embankment is not impervious to water.

When the weir was installed and the level of water in the
dam was at the crest of the spillvay, the flow below the dam measured
approximately 300,000 gallons per day. "'hen the dam was emptied,
this flow rapidly dropped until on July 3 it measured slightly in
excess of 60,000 gallons per day. This flow has steadily decreased
in volume until at the present time the rate of flow is less than
5,000 ,allons per day.

The observations made in the pipes driven Into the embank-
ment supported the conclusion that the water was escaping through
the embankment. The appearance of sand boils below the embankment
was further indication of leakage.

Under these circumstances, the Board arrived at the follow-
Ing conclusions:

1. A tight corewall of steel sheet piling should be provided
for the new embankment. This should be driven into the
original ground surface to refusal or at least 10 feet
into the cround below the embankment and to extend 4 feet
above the top of the present embankment.

2. Ruise the embankment to a level of about 12 inches above
the sheet piling.

3. Slope pave the upstream face of the embL'nkment from at
least 12 inches below spillway level to the top of the
sheet piling and extend around the westerly end of the
embankment.

4. Raise the corewall in the old embankment westerly of the
spillway from the present spillway lcvel to the heieht of
the steel sheet piling referred to in (1). It would be
desirable to make certain that there is now a oorewall in
this old embankment. The old embankment would, of course,
require raising to the same height as the new embankment -
that is, one foot above the steel sheet piling.

111
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5. Slope paving should be provided on the upstream face of
the embankment from at least 12 inchus below spillway
level to the top of the corewall and the ptving oxtended
around the easterly end of the embankment to form a

.masonry zlope above the present spillway. //, ;.O• I , .• j

In"conclusion, the Board wishes to recommend th-t plans
be prepared by an engineer familiar with this type of construction
and that such plans be submitted to the Board before construction
work is begun. We wish to assure you that we ill be only too
glad to cooperate with you and your engineer in carrying out this
work.

Very truly yours,

S. H. Wadhams, Chairman

rIM:I G L
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6. Sufmlry of Pindins and Conclusions

Following isa brief sumary of my findings and conclusions

as to the safety of the Hanover Dam at Meriden, Connecticut con-

cerning wf ch I have been requested to submit my opinion:

(1) The probable maximum peak flow to be expected in the
uinnipiac River is at least 10,000 cubic feet per second, which

is equivalent to about 105 cubic feet per second per square mile,
based upon the total drainage area of 95 square miles of which
some 12 square miles is diverted or partially diverted when
stream flows are normal.

(2) The existing spillway capacity of the dam is about
3,000 cubic feet per second when the water level is at elevation
95.0, 3.5 feet above the crest of the spillway. At this elevation
the four sluice gates through the east spillway abutment provide"additional capacity of 1,000 cubic feet per second, but all of
this additional capacity cannot be safely relied upon for flood
protection purposes, as the trash racks probably would be covered
with debris at times of heavy storms.

(3) hecords of weir tests and embankment seepage tests of
the portion of embankment cunstructed by the City in 1939 to re-

* pair the damage caused by the "hurricane storm" of September 1930
*show considerable leaka,-e and a relatively high line of saturation

when the water is at spillway level. In my opinion these records
indicate that this section of the embankment would not be safe if
the flow line exceeded 3.t feet above the spillway level.

(4) When the flow line is 3.5 feet above spillway level
there is only 2.% feet of freeboard between the water surface and
the top of the embankment, as compared to 3.5 feet which I con-
sider a safe margin.

(5) For the above reasons, I believe the dam including the
earth embankment is not safe when the water surface ezoeede
elevation 95.0 and the discharge over the spillway is about 3,000
cubic feet per second.

(6) The spillway would have a capacity of 6,000 cubic feet
per second If the water surface were 5 feet above its crest and
the gates would have a capacity of 1,050 cubic feet per second.

I believe the embanlnent would fail if the water reached this
elevation for the reasons stated above. c

(7) Suggested methods of providing safely for estimated peak
flfodtflowL are lowering the spillway and raising the embankment;
and keeping the spillway at its present elevation, raising the

|L



embankment and providing additional spillway capacity at the west
end of the nrnsent embankment to take care of excess flows during
extreme floods.

(8) A failure or break In the iam would damage public
, private property belw tho ,dam.

(9) It is my opinion that thel dam is rot safe to take
care of flood flow. wnich reasonably can t-e expected in the
future; trat an engineer experienced in this type of work
should be authorized by the City to make a detailed investiga-
t!on and to prepare plans and speclflcati-ons for changes neces-
sary to make both the spillway and embankment safe; and that
such plars arnd specifications should be submitted to the Board
of Supervision of Dame for approval as soon as practicable.

kiespeotfully submitted,

(sien4d) Malcolm Pirnie

P/jd

!1N



Jo c. 30, 1941l

031 ~ Uzx(:r t ite of '.y :16, E)- 'f4, '.r 'L-*riie . 1U ir, rmeirb-r oCr thoc
tat,; -ardl of (civil J npinee rs, recr'1vcd ain mplic~rition in w-rit in,,

vrom~ V:' -tate 11!,I r~ y Co'n Anrin which VIC.' stability cC thi: a
a r u If'Stioned .and callinr Y'r. '!lair'2: tt 'ention to t:,t :'tct th'it,

hruild tho d rm fail, daurae would be done to L10 1J1 hi -hway brij(u i(o vcr
th'e 1,uli a riac iKiver a short distance zouth (if the claim.

..ctinr; under -'ection 7{5EP, .:, 1lb, 11.r. '2lair vinited t.: am:~
Oil June ,, 1938.

Or.l1air and ',.r. Palnv-r nade an insnection on July 112, 1 ,a

\..hich time the reservoir .-;s practically empty.

aDn July 16, 193C, .:r. "lair served formal notice nte onc
ticut G'as r-roducts, Inc., to place this clam in a safe condition. .:ith
this foiimlal notice, he extended sevoral reccLendationsrindJ advioed
that plans fLor repair-, wq.ere to be submitted for his approvnl.

,-, 2-
In the flood of -'eptemr'oor, 193e, the Hanover dim went out. (oj

1q59~~ ,nAg 0 99 olwn a confcrence with 7.:r. Blair at thu
;,anovter 6=z, i,.r. i-rann forwarded to "r. -1lair two Drinto shoviia'; c-ro-
posed conctruction intended to replace tle old wooden Lul:head locatf:d
vest of the main dam spill~way which 1wis carried away b , the floc'd of
2ept. :,1, 10958. This proposed plan was submitted to 11.r. "lair for his
r proval.

On 1-Aueg. 30th Mr. 1-lair .-.rote to 17r. Prann, callin-, his attention
to the formal notice of July 16, 19~38, to the lonnecticut G;as Products,
Inc., mentioned above, and advising ?..r. Prann that the orderly -..ay to
upproach this problem was to set up on his plans all the work necezsar
to be done to place thc dami in a safe condition. 11.r. l1air could not
approve any filling of this pond until the spillway repairs were mnade.

On Oct. 310, 1930, MA~r. Rlair wrote -'r. Prann regarding an irnvestig;
tion i~e had made on Oct. 27th, to ascertain the status of this structux
1-e was surprised to find that r~ork had bden done without any permit 'rc
a member of the Board of Supervision of Damns and in violation of the
act. In view therefore of VMr. Prann's knowledge of the order to thea Conn. Gas Products, Inc., dated July 16, 1938, and M.r. 761lair's letter
of Atup. 30, 1939- Mr. Blair could see no justification for Mr. P'rann'3
proceedin,:7 with this work. Mr. Blair therefore isnued i formal notice
prolicbiting Mr. Frann from closinp the waste gates in the dirr until
the structure was rebuilt under plans approved by the -.tate Board of
Z-upervision of Dams.

On Oct. 31st, irn reply to hir. B~lair's letter to T.:r. Pran, 11.ayor
Danaher advised hir. Blair that I.eriden was in no position to build
another spillway at the site of the dam and did not intend to do so.

On Nov. lstLayor Danaher advised2.I.~. chairman of the -tato
Board Of 3unervision of Lams, that the city was prepared to go ahead
with izork on the dam as recomm~ended by U~r. -5lair on July 16, 19.)F to
the Conn. Gas ilroducts, Inc. its tho i would do the work, they -aould



requiru -i curtificate of approval r'ror., Ceri. T:ahamslfl' office befcre

In reply to '.:ayor j.anaher on N-ov. 3rd, Glen. ''dacoointed out
that the usual procedure was to have the owner of a dam submit the
plans of the work to be done to the Poard, that the 7oard's concern
wan with the safety of the structure, and, if the p1anr, submitted in.
nicatt a tlat this requirement had been nic(t, authority to p~roceed Vith
the work wazs , given at once, And, upon its; completion, a certificate
furnic-hed to the owner.

Crn Nov. 3rd, in reply to !Kayor Danaher's lettr-r of Oct. 31st, :r
F~lair pointed out that he miust insist on the enforcement of' the fcrmral
notice (riven to I.:r. lrann in his letter of Oct. 30th that the City o1f
.:1criden be prohibited from closinC, the 4--stc Cates until the damn is
rebuilt, fie added that of course the mrayor had the ri,,ht of appeal
under -'ection 1050e.

On '.ov. 6, 1939, Gen., %a'dharns wrote to .r. Bl1air describing a
talk he had had at the Hanover dam with Y'nyor Danaher on Nov. l~th.
It anpeared that the mayor w~as awaitinr- approval of a -.7iA project for
doingv the work, but that the AT1A required thoe ainproval of boththe
Ztate and the Army Engineers. Following this, a conference was hold
at the dcci site (Nov. 23rd).

lY'iO un 1'arch 15,, 1940, 11. :Jair, in acknowledrint, a letter of 14-arch
10th from J1.ayor Danaher in which he askod T."r. "l1air to be "'lnient"
in the matter of the Hanover dam, wrote as follows:

"As matters novi stand, I w~ant to renew my offer
of cooperation. hoever,wie are not in agreement on
several fundamental matters in connection with Hanover
Dam. I cannot yield on these matters when all my en-
gineerinr, knowledge and training indicates that the
facts are clearly defined, and I would be guilty of
violating my commission if I did not insist on the dam
being. constructed in accordance with the !'tatutes.

III have certain ideas of v -hat mir-ht be done with
Hanover Dam that might. brinp it up to my requirements,
but any chanEe would mean additional expense to you.
I would not care to discuss these matters excent with
the entire Board of 1upervision of Dams.

"If your engineer has any rroposals to make re-
garding the reconstruction of this dam to allow' for
ample spillway capacity, I will be pleased to receive
them. I think he must first, bowover, convince him-
self that the '.tatutes clearly apply to this (:am.,'

un kiarch 21st Mr. U3air forwarded certain data to Col. Brtagdon
and his reasons for his decision to iss-ue a pvrmit authorizine con-
struction. 1:r. B~lair felt that he had rgiven Col. Pragdon sufficient
data to permit him to reconsidor the Hanover dam project, pointing
out that'it was extremely desirable for all parties concerncd that
this dam be reconntructed.



~n April :;'th L.r. "~lair .-"rote Gon. ','adh~rnz rega;rding- a talk he
had had with !.r. Prann who had adviaend him that Col. Brai'don arreed
..ith the fizidint,-s of the ;tat(, -2ozrd of 7upervision o1f Dams with only

-a fcs additional conr.mentzs. Tile situation therefore w at thin time
tihat thle U-ity of 1,eriden would make application to the WPA adminis-
trator for Connecticut for a vermit to proceed and thait the rians

- would be submitted to M~r. Blair for approval.r

on 1. ay l'2th 1.'r. ilJair forwarded to. 1r. Prann Prelim~inary Certifi-
cate ';o. 30-20 permitting- construction 01' renairs to the dain as per
plans subn-1Itted to him. AIttention was called to the instructions con-
tained in the 5,oard of Fupervision of Damns booklet.

41 On ?eb. 20, 1941, - r. la11ir advised Aayor D)anaher that fcllowinc
the iL.auanck2 Of a permit under date of jay 111, 1940, he, hnd innpected
the work beint; done on Fab. 19th. A.t. thaIt timeo he ,-ad learned that
the contractor was planning,, to raise the p'roposed spillway level two
feet hieher than that shcro.n on the anprov. d plans.

!.ayor Danaher replied to this lett.:ar cr. Feb. 21st;

"tI have received your letter of February 20th con-
cerning. the above: matter. 1 r,':spoctfully rcall to
your attention a m'eetinC between you, General *V'adharrns,
1.'r. Irann and, I think, h~r. Copeland and me on the
siC:ht of the 11anciver Damr some year and a half ago i
that time we discussed the Dam situation thoroughly.
You will recall that I raised seriouc objoction to lcrzner-
ing the -1jam t;!r-ee feet in accordanice with the desires
of the ,Lrrfy en-ineers because it would leave the jgreater
part, of the pond bed out of water and would so lower the
water at Red A'ridg-e that we could riot use it for swirnminC.
.Mt that time you indicated that three feet was a drastic
reduction and 1 inquired %:hether you %ould aj7ree on a one
foot reduction. You indic.ted to mre that -a nne foot re-
duction at the lip of the 1Lam %ould be sati-f:'ctory to
the ',talk,, but it ;roved to b,. unsatisfactory to thic xrrr.y
engrineors. '..e Oi.-Icu-sed at the .;:irie time th10 Tlacinr; of
flash boards across thc tcip of the i)ajr to raise the wa-ter
to the renuired heif'ht for oloirrint- in the e'vent that
the Army engineers insistred on a three foot reduction."1

Or 'eb. :,t*L :'r. !Ilnir advised Qocn. "adhiars by tole~hno nf h13
,31forts to have the !Uinov: 1r d:im built according to thc .in:; v.hich, ',e
h&d a?,roved. Lao stilt, d that lie had lrcuoO' formal notice to th-o
_,:c'cr of !.eriden, Fob. ;,5th, 1.1.-,t nork r-u!'t be stonpedl at 7,nce. -r.

Arsut*:'estcd that early action should be taken ilrid tha't the mayor v4
;.-.rjuld rkoeiCi !,is richt tc.av then nlans Pan.o uon by the full

Lrd'- ,Tere was also - crived frc( ,. Ii hs ~t h com lt P
file cf tie letters v~icl h%;d pa.-aed between the f:wyor and 7.x. l1ar.

on Feb. 2V7th :.:r. Disair ndviscd F.r. i1rann thrit hir, 11ln a!; FuL-
uiitt~d it. not approved onl account of iniadeqiuacy of spliy dimr~n ins

On Web. LOth a conferice %,as held in .ayor 1),naher's office -with
the mayor, :.r. nlair and :.r. 1-alnler of the tate floarO, 1'r. * rann, '.r.



i-e and I.r. Ilengle. It WLZdecided cit this meeting' teat the mratter
shlould be passed on by the full nonrd :.nd th;st m1ayoir Lanaher and .*r.
Prann be invited to accompany the eng-,ineers durint: the inspection of
the d ai

un LVarch 3rd Y.r. 'Blulr au;ked the nhairirin of lMi'i 71oarc whether a
form~al notice should bo served on thu m.r-yor that the. d;am is a menace
to lit'( V nd p'roperty.

:'r. Ceniglve ruplied to :.'r. Blair on .'arch 4th, s uf, cctin;- ti.;it
-.r.~lair advise the mayor that he wi, . ivin osdrjint h

prcp-Aration of an order under the provisions of ^.octicn l0-'0e dit-e.ctintf
the city to place the diL-n in a safc-, condition or to reraovo it, but
that he U1.:r. Blair) was hopeful that -.uct action "1-culd not nrove
necessary*

E~r. Blair wrote 1.ayor bi~naher on L'arch 5th: "You isave =o: comn-
pileted the spillway in accordance-with your plans which I have not
a'irroveu und in spite of ray order dated 'eb. 2C, 1941 - 'to cea'se any
part ot' the viork that is in viol tion of the permit i.vsued.' .'.'r.

liralno forwarded to i.avor Danaher correspondence with Col. j,.
1-ratdon, U. SJ. ;nny Engineers, in regard to the dam desii-n.

In reply to Lr. Plair's letter of '...arch 5th, on I.arch 10th 7:ayor
Lariaher expressed the hope thut 77r.~1air v,ould be lenient %Ind tilat
tiiu concluzion of his consideration of all the matturs involved %v;ould
not order any change in the existing dam. L.ayor Danaher added that he
did not feel there was any danger of loss of life and little or no loss
of property, should the Hanover dam or its abutments fail.

On IYarch 17th Mr. Sezigle advised 7.r. Blair by letter that .*.ayor
Danaher had written to the Attorney General to say that he wished en
opportunity to be heard before any action was taken by the f!State. 1'r.
Sengle had talked with Judge Pallotti this date and suggested that his
office might be left out of the matter for the time being, if ;.r. '-,lair
%zere to issue an order under the zrovisions of 'section 1050e and the
City of Leriden were to file a written rc-iuest for a hearineg before
the full Board. L~ayor Danahcr was called on tiie te.lepho:ne and it zwas
1.:r. CenGlelz understanding that this procedure would be folloined.

un Larch 21st hkayor Danaher requested _- hearing before the full
Coard.

On 1march 24th' Kr. Blair issued his order to TVeridnn: "I order
you to place Hanover dim in a safe condition or to remove it and fix
the time as eight weeks from the date hereof within which this order

%'In '-.arch 27th Layor Janaher advised 1 r. !J3lair thAat he had made
application for a hearing, before the full Board. Because of delay due
to ',:r. c-ngle's illness and 1.r. Dlair's absence from the 2ttate, the
hearing before the Board was not held until April 30Oth,

I.ayor Danaher had suggested that the time limit fixed in so;r.
Blair's order be correspondingly extended.



,?i~inding' of Fucts" to date of :.arch ;4-th was rrepared in this
orf ice on a,), -.j6th. Copies -ere forw.arded to ..ayor Dant-her %nd all
maemrbers of' tie Board.

T~ayor Lanaher acknowledg ed this statement on June 7th. -~c rioted
tliat no mention was made of tiw, most nerious objection raisod by him,
ntnzuiy, that the repair3 miide to tho !!anov~r dain did not substantially" ajjffct tho -Atabili ty of th! u.,iii. ?',iyor Im;naht'r ' xpr(.,so~d himself as
..,nxious for a determination ol' this ma-tter.

.n June l-:th Con. '.:arhal-S advised ,.,yor Dunahcr thait the B1oard
zould meet on June 18th to further consider this miatter. .-. referred in

hisletter to the SJtate's unfortunate experience at the Bolton Dam.

All meribers of the 7T.oard were present tith 14r. ;Sengle at tne meet-
inC In 7.xallingford on June 18th. It was decided that a letter should
be written to :i;ayor Danaher advising him of. the Board's findings re-
g ardinfg the safety of the dam and that the Board concurred with 11r.
Elair in his estimate of the required spillway capacity.

On June 20, 1941, CGen. W adhams advised IMayor Danaher of the result
of' the m~eeting of June 18th, namely, that the Board concurred in Mr.

WT ..lair's finding that the dan in its nresent condition is unsafe and
Thould be repaired or removed, and rcquestin(- '.ayor ianaher's views onm the above matters.

on June 62st fVayor Danaher acknowlcdeged this- letter and stated-that the city agreed to raise the ernbanlanent anld strengthen it and also
that the city would stand the expense of building the weir for making
the tests suegested by the B-oard.

(LngineLers from the .3tate V~trCo-mnission took flow measurementsa at the embankment for several weeks.)

Jueon June 30th M.r. Prann, city eng.ineer, in reply to our letter of
ue20th reGarding thilowo water below the earth embankment,
truste tha the es ltso orf aiain ~udso tutr

tto ed stale rslso u xmntos dso h tutr
to -esabe

O.n July 5th TMr. Plair forwarded to (Gon. .'adhams his discussion of
the :-anover dam and the future steps to be taken. Fr. T7lair's sug-
Lestions were foruarded to all members of the 3oard for their considera-
tion. all member:; of the Board, with the exception of M .r. Clarke, COWl-
iiiented.

On July 11th, foll owing, receipt of the above material, Gen. *.adham
drafted a letter for M-ayor Dunaher regarding the employment of a com- m

petent engineer and the steps to be taken to ensure a safe structure.
Thslettur was submitted to all members, was fully oommointd on and A

~Irevised as per suggestions froma members und sent to M'.ayor Danaher on
* July 16th.

1ffo reply having been received, a further letter was written To0 tWe
mayor on A~ug. .215th.

;n L3ent. 5th M1ayor Li;naher acknowledred the letter of July 10th.
.. e stated that he considerud thte Board's, stigpestions quite 3trinrent



und .:i.hed to knew w:hethor further tests of tl:e flow of ":aLeir below
the e::bankment coull bu carried on.

ckn ct. 3rd, Cen. "':adhanrs referred v/,or L:inahcr to t!e 3card'z

ltter f July 16th in r-hich the .oard wrote: "The conclusion is

inc~canable that the embrn~r.ent is not naitertig-ht,ll and enclosed fit-ur s.
' :,cr ,nnalher'S deci',i,,n -.-.is rer1 tiost-d.

& ,,,CO. ,,, ,: ,lt.y e -t t. inn, I j ,'or i -her w;i

A(_ ,i ittf to.

t n ,cc. 10th ' aycr iiriaher replied that he %as satisfiei that no

dancer t.xisted at the "anover dam and he wus nc.t inclined to follow the

su£l;esti:n concerning steel sheathing (July 16th letter).

A:tinjg of the 7oard w.as called for I~ec. 22nd. This meeting
v.'as held in -.allinpford.

Loard's conclusions - see order to City of L.eriden dated January

, 1942.

March 15, 1945

JL-nuvry 2, 1942 - DrE.ft of order tJ city sent to allobtl and to
iach -rebor of Board. Arprovnd by Pallotti, Blair, Clarke and Cone.

January , 1942.- Order sent to city. ThiIs nrder recounte-d the
'::tor': 'f the c%.::e. )rottn "r strbill!y or rilvI rret rail.'ed by

£ t-e ! i~hw:y Go- 1sjion'r on I, ,y 2C, 1938, in letter to Board of
ivil rniofneers.

Lamr was inspected and fodnd unsafe. Conn. Gas Products Cor.pany

so advlsed July 16, 1938.

.... Y ashed out in flood of Septeabor 1938.

On Aug-ust 28, 1939, city submitted to Mr. flair'bluepr'nts for
rroposed repair work. Yr. 11air asked certain chanj :s In the int-rnst
of incrneased sttibirity. City did not reply to 1,r. Blair

In October 1940 Mr. Blair found reconstruction work ,ras underway

despite the fact that the city had not co-rnliod rith the law by first

jetting a pormit.

Ptfter much correspondence and numerous conferences in an effort
to persuade the city to rebuild the dam so as to make a safe structure,
W r. Blair on M.rch 24, 1941, Issued a written drder to the city to
eith-r place the da in d save condition or to remove it within a period
of eilht weeks.

The city ap'pealed the order to the full board. A hearing was hold
on April 30, 1941. On July 16, 1941, thp board advised the city by
iotter that certain changes in the dam must be iiade, On October 3,
1941, the board reiterated its recomirendations for changes.

On December 10, 1941, the city a:lvised the board it vns not in-
clined to follow those reco-n.-ndntions.
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he order directed the city to place the dnm In a safe conditi-n
or rnr,-ovo It on or 1-nforn June 1, 1042; that the cIty ,t its plans
for the repair work anprovod by the botrd bf,re st.rtinf- work; and
th.t the city, until co"nrletion of repairs, keep all gates fully onen
and the gnte openings free of debris.

Januury 20, 1942 City denies the bot.rd has any jurisdiction.

J nury ',0, 1942 City Lappoals from order.

!arch l, 1942 Uity amends A-canl, claimIng order arbitrary,
unreaso)nable arid illoal.

ay *27, 1942 M r. Rrks rmported that city was willing to have
the b-trj submit the namesz oV enj Inonrs, to select one of them to make
a siirv'w of the dam, anC to accept the or inion of the expert.

Jue-2, 1942 City no-tified r.r. Brooks It had selected Pirnie.

July 11, 1942 Resume of date and correspondence on case filed by
Blair.

July 16,, 1942 Stipulation mailed to city by 1,r. Frooks, to be
si-ned by State and City for Pirnie.

,uuzt P, 1942 Stipulation received hack from City, Irnod.
-opy to Board, Pirnie, City and Mr. Brooks.

LSeptem.beir 4, 1942. Brooks injuires from Lanaher as to m.anllic of
coverrn lnte'r with 3ti.ulati.n. Brooks says "I propose to stpnd hy
-y a:; i.rarccs arid have no doubt %hact you will do the same. If you feel
that ary further comment is necessary, rould you kindly advise me?

Septemb-r 24, 1942 Pirnie's report received. Substantiates Board.

October 30, 1942 Letter from city "we are considering ways and

Deceber 30, 1942 -z.7 letter to City suLestins conforrnce.

February 8, 1943 SH', to Erooks, no reply from Danahor.

,7arch 23, 1943 SHW to Brooks, no reply from Denaher.

March 24, 1943 Brookz to T.ayor ask'ng for statement of Intertions.

April 8, 1943 Danaher to Brooks. "Yr. Prann and I are giving very
serious considorption to the method of how best to meet the suggest!onsq
of Vr. irnie. When we have arrived at a decision, which should be in n
the near future, vie will submit the pro-osals to you and to 'r. '"adha vn
and trust we will obtain your approval. If this is satIsrnctory, you
S:111 hear from us again in the near future."

April 22, 1943 SH" to DAnaher-recomn-end city employ ongineer
xperienced in the constrvctlon of dame.

M.Iartin, Depity i~



7.

CLARENCE BLAIR ASSOCIATES, INC.
-ROW. BROWN Civil Engineers WATR, SUPPLY

4MES C. BEACH $EWAG DASPOSAL

MANIC RAOAINI P. 0. BOX 230 PrMUCE 7-7370 WASTE DISPOSAL

SunvEYS

RS. AUGUR. 3 WHITNEY AVI9NUE - NEW HAVEN. CONN. LAND DEVELOPMENT

OON Bit IDESI

;MtU 1. sEPEST

-ONALD L. DISPROW
H"""°L.s r"ra" iJuly 27, 1962

Mr. William S. Wise, Director
Water Resources Commission
650 Main Street Re; Hanover Pond Dam
Hartford 15, Connecticut Meriden, Connecticut

Dear Mr. Wise:

On May 29, 1962 I received plans for proposed construction at

Hanover Pond Dam together with a letter from Mr. Dell asking me to

take whatever action was necessary for the issuance of a construction

permit. The plans covered proposed construction for repairs of the dam-

age done to the spillway on or about March 14, 1962.

I visited the dam with Mr. Pfeller, City Engineer of Meriden,

on June 7 and on June 11 I discussed the dam with Mr. Curry, Chief

Engineer of the Water Resources Commission, in his office. At that time

Mr. Curry said that since this dam had been the subject of so much con-

troversy in the past he wished to review the safety of the dam as a whole

rather than consider only the adequacy of the plans presented for repair

of the spillway.

* The controversy between the State Board of Supervision of Dams

and the City of Meriden in respect to Hanover Dam covered a period of

several years beginning with the hurricane flood of September, 1938 and

* : was in large part concerned with the proper peak discharge to be used in A

the design of the spillway.

- . .

I.



Mr. William S.Wise, Director
Water Resources Commission July 27, 1962

In 1942 the Board retained Malcolm Pirnie, Consulting Engineer

of Now York City, to investigate and report on the safety of the dam. In

his report he stated as follows;

' ( 1 ) The probable maximum peak flow to be expected in the

Quinnipiac River is at least 10, 000 cubic feet per second, which is equi-

valent to about 105 cubic feet per second per square mile, based upon the

total drainage area of 95 square miles of which some 12 square miles is

diverted or partially diverted when stream flows are normal.

( 2 ) The existing spillway capacity of the dam is about 3,000

cubic feet per second when the water level is at elevation 95.0, 3.5 feet

above the crest of the spillway. At this elevation the four sluice gates

through the east spillway abutment provide additional capacity of 1,000

cubic Aeet per second, but all of this additional capacity cannot hr- safely

relied upon for flood protection purposes, as the trash racks probably

would be covered with debris at times of heavy storms."

In 1947, Mr. Linwood G. Mort, member of the State Board of Super-

vision of Dams, inspected the dam and reported:

I find that the spillway gates and embankment on the east side

are substantially the same as they were in 1942 and that no action has been o

taken to increase the spillway capacity. The capacity of the present spill-

* way must be considered as not safe for a discharge of more than 3,000 C.F.S.,

and the gates offer a maximum discharge capacity of not over 1,000 C.F.S.

The minimum discharge capacity that should be provided is 10,000 C.F. S."
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Mr. William S. Wise, Director
Water Resources Commission July 27, 1962

In 1949 Mr. Curry, in commenting on a letter from the Meriden

City Engineer attempting to justify a lower peak discharge, made the

following statements:

"There is no reason for us to accept a lower design flow than the

10,000 c.f.s. recommended by Pirnie." and

"Since we cannot go along with any of these reasons for not de-

signing for 10,000 c.f.s. we should not change our position on design

flow".

Plans were submitted in 1950 for an additional spillway 80 feet

long and 0.5 feet higher at the crest than the old spillway with the earth

embankment to be raistA to a height of 8 feet above the crest of the new

spillway. I assume that the design of this additional spillway was based

on a design discharge of 10,000 c.f.s. since my calculations show that

the combination of the old spillway and additional spillway would pass

10,000 c.f.s. with a pond water surface 5.1 feet above the crest of the

additional spillway.

An additional discharge of about 1,000 c.f. s. might be possible

through the sluice gates providing that it was possible to get them open

in time and that they were not clogged with debris.

• - A preliminary permit for construction for the additional spillway

* was issued by the Water Resources Commission on June 28, 1950. The

spillway was built and was inspected at least once after completion but

Iii
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Mr. William S. Wise, Director
Water Re:;ources Commission July 27, 196z

there is no record in the itle of a final certificate of approval having been

issued.

On March 14, 1962 a portion of the reinforced concrete surface of

the additional spillway collapsed and a considerable yardage of the under-

lying embankment material was washed away. The plans received on May

291 1962 cover the rebuilding o' the additional spillway to the same height

and length as it was before the collapse. We will discuss the details of

these plans later in this report.

We have said previously in this report that a discharge of 10,000

c. f. s. would pass over the combined spillways with a pond level 5.1 feet

above the c-est of the additional spillway. In terms of elevations shown

on the plans this pond level would be at elevation 97.0.

The 1950 plans for the additional spillway show the top of dike

raised to elevation 99.9. If this had been done the freeboard at design

discharge would have been 2.9 feet.

I requested Mr. Pfeiler to furnish me with a profile of the top of

the embankment as it is at present. This profile, received on July 19,

1962, shows that at no place is the embankment up to elevation 99.9 and
C

at one point is at elevation 96.5 or 3.4 feet below the level called for on

the plans. The pond level at design discharge would top the embankment

for a longitudinal distance of about 110 feet.
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Mr. William S. Wise, Director
Water Resources Commission July 27, 1962

One of the conditions of approval of plans for any construction

on this dam should be the satisfactory raising of the embankment to the

height shown on the 1950 plans.

It is my opinion, based on my investigation, that the design dis-

charge for the combined spillways on this dam should be at least 10,000

c.f. s. consistant with Mr. Pirnie's recommendations and subsequent state-

ments by Mr. Mort and Mr. Curry, and that the possible additional dis-

charge capacity through the sluice gates be considered only as a safety

factor because of the uncertainty of their operation and their efficiency.

The combined spillways, after the repairs to the additional spill-

way contemplated in the plans of May, 1962, will have a safe capacity

of 10,000 c. f.s. provided that the embankment is raised to elevation 99.9

for its entire length.

There are some details of the 1962 plans which I have discussed

with Mr. Pfeiler and he is making some changes in the plans, including

additional length of steel sheet piling in the downstream line of piling

and substitution of rock fill instead of clay fill in the space under the

inclined splash apron.

',[
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Mr. William S. Wise, Director
Water Resources Commission July 27, 1962

As soon as these changes are made, which should be not later

than today, Mr. Pfeiler will send you revised plans. If these revised

plans are satisfactory, I will recommend issuance of the Construction

Permit for the spillway rebuilding, subject to the embankment being

raised to elevation 99.9 for its entire length and for a satisfactory

w idth.

Very truly yours,

Roger C. Brown

CLARENCE BLAIR ASSOCIATES, INC.
RCB: mmm

.. . .............
. ............ ........... ..
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PUR 121 DATE

INTERDEPARTMENT MAIL April 25, 1968
TC FILE DEPARTMENTFILE

0O4 DEPARTMENT

William P. Sander, Engineer-Geo. W. R. C.
UUEJECT HANOVER POND DA4 - MERIDEN

On the above date, an inspection was made of the
subject dam. At about 9:15 A. M., Mr. Pelletier of this
office received a telephone call from Mr. Marks of the
City of Meriden Public Works Department stating that a
failure had occurred at the damwhich caused some damage
downstream. c , -: ,A(-

The undersigned arrived at the dam at about 10:30 A. M.
A breach approxirnately 75 feet wide had eroded through the
westerly dike and the pond was almost completely drained.
The site of the breach was in the area where the De Fonce
Construction Corporation of Bridgeport had indicated that
they would construct a diversion to lower the pond while
installing new sluice gates. Rainfall the previous nIght
was probably in excess of two inches in the area and it
was reported that the pond had been partially drained.

Observed downstream damage was relatively minor.
The National Cylinder Gas Co. immediately below the dam
had water in its ground floor. There was no apparent
damage to the Route 70 bridge immediately below the dam
nor to the other bridges downstream. There was no other
observed damage.

William P. Sander
Engine er-Geologis t

. .
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APPENDIX

SECTION C: DETAIL PHOTOGRAPHS
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PHOTO NO.1 -Upstream side of dike and right spillway
abutment, Note erosion upstream of abutment.

PHOTO NO.2 -Right spillway abutment wall and dike with

trees growing next to wall.

US ARMY ENGINEER DIV NEW ENGLAND HnvrPn a
CORPS Of IENGINEERS NATIONAL PROGRAM OF i~oe odDm

WALTHAM, MASS. Quinnipiac River

CAN NGNERSIN.INSPECTION OF Meriden, Connecticut

WALLINGPOMO, CONN. NON-FED. DAMS CE# 2 7 595jARCHITECT- ENGINEER DATE Feb 197 9 PAGE -I1
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PHOTO NO.3 -Upstream view of gate valves and trash racks

at left abutment.
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US AMY EGINER DV. NW ENLAN

US RP ORM ENGI ERS E NLN NATIONAL PROGRAM OF Hanover Pond Dam
WALTHAM, MASS. 2uinniipiac River

CORPSTIO OF Merden Coneccu

CAHN ENGINEERS INC. ISETO F Mrdn onciu

WALLINGFORD, COMM. N -FDDAS CE# 27 595
ARCHITECT- ENGINEER NO-E. AS DTEFeb 1979 PA GE C-

&I ~ -



W ) UI

CJ-4 4-J

0
0

PHOT'O NO.6 -Downstream view of right spillway apron

deterioration and trees in the downstxeam

channel.

US ARMY ENGINEER DIV NEW ENGLAND invrPdDa
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PHOTO NO.7 -View of darn from left abutment. Note debris and
condition of apron at downstream toe of dam.

PHOTO NO.8 -outlet to four sluices to left ot main spiiway,

US ARMY ENGINEER DIV NEW ENGLANO lidnovcr Pond Dan
CORPS OF ENGINEERS NATIONAL PROGRAM OF

WALTHAM. MASS. §uinnipi -ac Rxv(-r
INSPECTION OF -Mu ri dell, Connecticut

CAHN ENGINEERS INC. C#27 595 yjA

ARCHITECT- ENGINEER _______9')PGE
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SECTION D: HYDRAULIC/HYDROLOGIC COMPUTATIONS

I.



PRELIMINARY GUIDANCE

FOR ESTIMATING

),AXIIUM PROBABLE DISCHARGES

IN

PHASE I DAM SAFETY

INVESTIGATIONS

New England Division
Corps of Engineers

March 1978
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HAXIUMH PROBABLE FLOOD IFFLOWS
NED RESERVOIRS

Prolect D.A. 1PF
(,fs) (sq. mi.) cfetsq--mi.

I. Hall Headov Brook 26,600 17.2 1,546
2. East Branch 15.!00 9.25 1,675

I 3. Thomaston 158,000 97.2 1.625
4. Northfield Brook 9,000 5.7 1,580
5. Black Rock 35,000 20.4 1,715

6. Hancock Brook 20,700 12.0 1,725
7. Hop Brook 26,400 16.4 1.610
8. Tully 47,000 50.0 940
9. Barre Falls 61,000 55.0 1,109

10. Conant Brook 11,900 7.8 1,525

11. Knightville 160.000 162.0 987
12. Littleville 98,000 52.3 1,870
13. Colebrook River 165,000 118.0 1.400
14. Mad River 30,000 18.2 1,650
15. Sucker Brook 6,500 3.43 1,895

16. Union Village 110,000 126.0 873
17. North Hartland 199,000 220.0 904
18. North Springfield 157.000 158.0 994
19. Ball Mountain 190,000 172.0 1,105
20. Tovnshend 228,000 106.0(278 total) 820

21. Surry Mountain 63,000 100.0 630
22. Otter Brook 45,000 47.0 957
23. Birch Hill 88.500 175.0 505
24. East Brimfield 73,900 67.5 1,095
25. Westville 38,400 99.5(32 net) 1,200

26. West Thompson 85,000 173.5(74 net) 1,150
27. Hodges Village 35,600 31.1 1,145
28. Buffumville 36,500 26.5 1,377
29. Mansfield Hollow 125,000 159.0 786
30. West Hill 26,000 28.0 928

31. Franklin Falls 210,000 1000.0 210
32. Blackvater 66,500 128.0 520
33. Hopkinton 135,000 426.0 316
34. Everett 68,000 64.0 1,062
35. MacDovell 36,300 44.0 825

,I
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HAXIMUM PROBABLE FLOWS
BASED ON TWICE THE

STANDARD PROJECT FLOOD
(Flat and Coastal Areas)

Ri&ver SPF D.A. MPF
Gf) (sq. ml.) (cfusq. mi.)

1. Pawtuxet River 19,000 200 190

2. Hill River (R.I.) 8,500 34 500

3. Peters River (R.I.) 3,200 13 490

4. Kettle Brook 8,000 30 530

5. Sudbury River. 11,700 86 270

6. Indian Brook (Hopk.) 1,000 5.9 340

7. Charles River. 6,000 184 65

8. Blackstone River. 43,000 416 200

9. Quinebaug River 55,000 331 330

It
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ESTIMATING EFFECT OF SURCHARGE STORAGE
ON MAXIMUM PROBABLE DISCHARGES

T

STEP 1: Determine Peak Inflow (Opi) from Guide
Curves.

STEP 2: a. Determine Surcharge Height 7o Pass
* Qp 1*

b. Determine Volume of Surcharge
(STORf) In Inches of Runoff.

c. Maxcimum Probable Flood Runoff In New
England equals Approx. 19", Therefore

Qp2 = Qpi X (1- SO~
19

STEP 3: a. Determine Surcharge Height and
'STOR2"' To Pass 'Qp20

b. Average "STORi' and 'STOR2" and
Determine Average Surcharge and
Resulting Peak Outflow "Qp3".



"RULE OF THUMB" GUIDANCE FOR ESTIMATING
DOWNSTREAM DAM FAILURE HYDROGRAPHS

op,

Opp
/P N QP 12 S

//

STEP I : DETERMINE OR ESTIMATE RESERVOIR STORAGE (S) IN AC-FT AT TIME OF FAILURE.

STEP 2: DETERMINE PEAK FAILURE OUTFLOW (Qpi)"

Wb= BREACH WIDTH - SUGGEST VALUE NOT GREATER THAN 40% OF DAM

LENGTH ACROSS RIVER AT MID HEIGHT.

N'0 = TOTAL HEIGHT FROM RIVER BED TO POOL LEVEL AT FAILURE.

STEP 3: USING USGS TOPO OR OTHER DATA, DEVELOP REPRESENTATIVE STAGE-DISCHARGE

RATING FOR SELECTED DOWNSTREAM RIVER REACH.

STEP 4: ESTIMATE REACH OUTFLOW (Qp2) USING FOLLOWING ITERATION.
A. APPLY Qpl TO STAGE RATING, DETERMINE STAGE AND ACCOPMANYING

VOLUME (V1) IN REACH IN AC-FT. (NOTE: IF V1 EXCEEDS 1/2 OF 5,

SELECT SHORTER REACH.)

B. DETERMINE TRIAL Qp2"

I O0p2 (TRIAL) = OP, UI-*)

C. COMPUTE V2 USING p2(TRIAL).

, D. AVERAGE V1 AND V2 AND COMPUTE Qpt"

OP2 = Op, {I- )

i STEP 5: FOR SUCCEEDING REACHES REPEAT STEPS 3 AND 4.

: , APRIL 1978
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